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IMPORTANT SAFETY NOTICE 


` Appropriate service methods and proper repair procedures are essential 
for the safe, reliable operation of all motor vehicles as well as the personal 
safety of the individual doing the work. This Shop Manual provides gen- 
eral directions for accomplishing service and repair work with tested, 
effective techniques. Following them will help assure reliability. 





There are numerous variations in procedures, techniques, tools, and 
parts for servicing vehicles, as well as in the skill of the individual doing 
the work. This Manual cannot possibly anticipate all such variations and 
provide advice or cautions as to each. Accordingly, anyone who departs 
from the instructions provided in this Manual must first establish that he 
compromises neither his personal safety nor the vehicle integrity by his 
choice of methods, tools or parts. -. 


NOTES, CAUTIONS, AND WARNINGS 


As you read'through the procedures, you will come across NOTES, CAU- 
TIONS, and WARNINGS. Each one is there for a specific purpose. NOTES 
give you added information that will help you to complete a particular 
procedure. CAUTIONS are given to prevent you from making an error that : 
could damage the vehicle. WARNINGS remind you to be especially careful 
in those areas where carelessness can cause personal injury. The follow- 
ing list contains some general WARNINGS that you should follow when 
you work on a vehicle. 





ө Always wear safety glasses for eye protection. 
€ Use safety stands whenever a procedure requires you to be under the vehicle. 


e Be sure that the ignition switch is always in the OFF position, unless otherwise 
required by the procedure. 


e Set the parking brake when working on the vehicle. If you have an automatic 
transmission, set itin PARK unless instructed otherwise for a specific operation. If you 
һауе a manual transmission, it should be in REVERSE (engine OFF) or NEUTRAL 
(engine ON) unless instructed otherwise for a specific operation. Place wood blocks | 
(4" x 4" or larger) to the front and rear surfaces of the tires to provide further restraint ` 
from inadvertent vehicle movement. d 


€ Operate the engine only in a well-ventilated area to avoid the danger of carbon 
monoxide. 


e Keep yourself and your clothing away from moving parts, when the engine is running, 
especially the fan and belts. 


Ф To prevent serious burns, avoid contact with hot metal parts such as the radiator, ` 
exhaust manifold, tail pipe, catalytic converter and muffler. 


e Do not smoke while working on the vehicle. 


e To avoid injury, always remove rings, watches, loose hanging jewelry, and loose 
clothing before beginning to work on a vehicle. Tie long hair securely behind the head. 


e Keep hands and other objects clear of the radiator fan blades. Electric cooling fans 
can start to operate at any time by an increase in underhood temperatures, even 
though the ignition is in the OFF position. Therefore, care should be taken to ensure 

that the electric cooling fan is completely disconnected when working under the hood. 
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foreword... 


This 1989 Truck Shop Manual has been prepared to provide information covering normal Body, Chassis and 
Electrical service repairs and maintenance for the 1989 Bronco, Econoline (E-150 through E-350), F-150 
through F-350 and F-Super Duty Ford Trucks manufactured in the United States and Canada. 


Engine, Pre-Delivery, Maintenance and Lubrication service repairs are covered in the 1989 Light Truck Engine 
Manual, the 1989 Engine/Emissions Diagnosis Manual and the 1989 Truck Pre-Delivery Manual. 


This manual is divided into Groups covering a general system. The basic part number for components 
covered in the Group is also included in parenthesis after the Group number. For example: 


Example: Brakes Group 12 (2000) 
— ааа Y . — — tme 
General System Covered Group Number Basic Part Number 
in Group for Brake System 
Components 


Some components covered within a Group do not have the same basic part number. In these cases, more than 
one basic part number will appear on the Group index. 


Example: Suspension Group 14 (3000 & 5000) 
—— a. ” 


wee — —— —ы/ 
General System Basic Part Basic Part 
Covered іп Group Number for Number for 
Suspension Exhaust 
Components Components 


Within each Group, the information is further divided into smaller Sections. There is one Section for each 
component in the system, as well as a General Service Section in some Groups to cover procedures common to 
several Sections within the Group. In general, each Section contains the Description, Operation, Diagnosis and 
Testing, Removal and Installation and Disassembly and Assembly procedures for the component covered in the 
Section. Diagnosis Charts are also included in some Sections to help you systematically locate and correct 
problems encountered. In most cases, specifications are included at the end of each Section. 


To aid in locating specific items in this manual, use the Alphabetical Subject Index in the back of the manual, or 
the Group and Section Index on the following pages. 


As a further aid there is an index on the first page of each Group listing the Section title and Basic Part number for 
components covered within the Group. The first page of each Section contains an index to locate service 


operations covered in that Section. This Group-Section breakdown is also indicated in the page number located 
at the top of each page. 


Example: 11-02-21 = (Group) 11 — (Section) 02 — (Page) 21 


The descriptions, testing procedures, and specifications in this manual were in effect at the time the manual was 
approved for printing. Ford Motor Company reserves the right to discontinue models at any time, or change 
specifications, design or testing procedures without notice and without incurring obligation. Any reference to 
brand names in this manual is intended merely as an example of the types of tools, lubricants, materials, etc. 
recommended for use. Equivalents if available may be used. The right is reserved to make changes at any time 


without notice. 


Ford Parts and Service Division 


Training and Publications Department 
@1988 Ford Motor Company 
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A Body, Chassis, Еһесігіса!.................. Bronco, Econoline 
(E-150 through E-350) 
and F-150 through F-350, 
F-Super Duty 


B FAGNA ысына E DS Bronco, Econoline 
(E-150 through E-350) 
and F-150 through F-350, 
F-Super Duty 





Body, Chassis, Electrical .................. F-, FT-, B-, C-600 
through 8000 Series 


TREE A F-, FT-, B-, C-600 


m 
2 
Q 
5 
Ф 


y through 8000 Series 
Pre-Delivery, Hoisting and Jacking ......... Car Models and Truck Series 
Engine/Emissions Diagnosis .............. Car Models and Truck Series 
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Vehicle Identification Number (VIN) ........ 10-00-1 
Vehicle Safety Compliance Certification 
LADO! 5355452 4і РИ 10-00-1 





VEHICLE IDENTIFICATION 


E-150 Through E-350, F-150 Through F-350, F-Super 
Duty Series, and Bronco Vehicles. 


GENERAL INFORMATION 


Vehicle Safety Compliance Certification 
Label 


The English Safety Compliance Certification Label 
(Figs. 1 and 2), is attached to the drivers door lock pillar. 
The French Safety Compliance Certification Label is 
attached to the door latch edge on the passenger's side 
door (Fig. 1). The label contains the name of the 
manufacturer, the month and year of manufacture, the 
certification statement, and the Vehicle Identification 
Number. The label also contains Gross Vehicle Weight 
Ratings, Wheel and Tire data, and information codes for 
additional vehicle data. 


Vehicle Identification Number (VIN) 
Refer to Fig. 3 


A seventeen digit combination of numbers and letters 
forms the Vehicle Identification Number (VIN). The VIN 
is stamped on a metal tab that is riveted to the 
instrument panel close to the windshield. The VIN 
number is viewable by looking through the front 


windshield on the driver's side. The VIN number is also 
found on the Safety Compliance Certification Label. 


By looking at the seventeen digit VIN number a 
variety of information about the vehicle can be 
determined. The first three digits identify the 
manufacturer and the vehicle make and type. The fourth 
digit determines the Gross Vehicle Weight Rating 
(GVWR-Class) and Brake System for Ford completed 
Trucks and MPV's. For Buses and incompleted 
vehicles, the fourth digit determines the brake system 
(only). Digits five, six and seven identify the model or 
line, series, chassis, and cab or body type. The eighth 
digit points out the particular engine found in the 
vehicle. Digit nine is the VIN check digit. The tenth digit 
identifies the model year of a Ford-completed vehicle, 
or the model year of the incomplete vehicle, if sold by 
Ford as an incomplete vehicle. The eleventh digit 
determines the assembly plant. Digits twelve through 
seventeen make up the sequence serial and warranty 
number. Digit twelve uses the letter "А" until the 
production or sequence of 99,999 units (digits thirteen 
through seventeen) is reached. Letter "А" then 
becomes "В" for the next production sequence of 
vehicles. 


Refer to Fig. 3 to help in further explanation of the 
Vehicle Identification Number (VIN). 
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Identification Codes 


SAFETY COMPLIANCE CERTIFICATION LABELS 
|... . COMPLETE VEHICLES 


(UNITED STATES) 


MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: 2/88 GVWR: 4900 18/2222 KG : 
FRONT GAWR: 268418 . REAR GAWR: 3750 LB 






WITH 





1217 KG — — WITH 1700 KG 

P195/75R15SL ` TIRES P195/75R15SL TIRES 

15x6.0 JK RIMS 15x6.0 JK RIMS 
AT 35 PSI COLD AT 35 PSI COLD 


‚ THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION МО. - 
1FTBF15G5 КІ.А00000 


TYPE TRUCK 






(QUEBEC) 


FABR. AUX E-U PAR LA FORD MOTOR CO. 
DATE: PNBV: 
PNBE AV:  PNBE AR: 
AVEC | 
«PNEUS» 
«JANTES» 


| А ВРО" A FROD | "A. LB/PO' A FROID 


CE VEHICULE EST CONFORME A TOUTES LES NORMES FEDERALES DE SECURITE 
V.A. EN VIGUEUR А LA DATE DE FABR. INIQUEE CI-DESSUS. 


----- 


N° D'IDENT. 
DU VEH. 
TYPE 





FOR VEHICLES МЕО IN U.S.A. FOR QUEBEC, CANADA. ` 


DECAL APPLIED TO ALL 


CANADIAN BUILT UNITS AND 
ALL U.S.A. BUILT UNITS SOLD |. 
IN CANADA 


FIG. 1 Typical Truck Safety Compliance Certification 












_ EXTERIOR PAINT COLORS DSO . 
WB | ТУРЕ СУМ | ВООҮ | TRANS | AXLE | ТАРЕ T SPRING 










| COULEUR | Е № СОММ ЅРЕС. 
ЕМРАТТ. | ТУРЕ/РВУ | CARR | TRANSM. | PONT | BANDE | RESSORT 














(CANADA) 
MFD. BY FORD MOTOR CO. OF CANADA LTD. 

DATE . ` GVWR: ® 

FRONT ПАМА: | REAR GAWR: 
WITH WITH 
TIRES TIRES 
RIMS RIMS 

AT PSI COLD АТ PSI COLD 






THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 
UTILIZE SAME TYPE DATA 


VEH. IDENT. NO. 
AS U.S.A. i x 
EXTERIOR PAINT COLORS . 050 
we Т ТҮРЕ Gvw | BODY | TRANS | AXLE | TAPE | SPRING 


MADE IN CANADA 


(QUEBEC) 







TYPE 






FABR. PAR FORD DU CANADA LIMITEE 
DATE: PNBV: 
PNBE AVANT: PNBE ARRIERE: 
_ AVEC 
«PNEUS» ` 


«JANTES» 


A  LB/PO? А FROID A ВРО! A FROID 


CE VEHICULE EST CONFORME A TOUTES LES NORMES FEDERALES DE SECURITE 
DES У.А. EN VIGUEUR A LA DATE DE FABR. INIQUEE CI-DESSUS. 
DU VEH. 


TYPE | 


COULEUR I | М? СОММ 5РЕС. 
ЕМРАТТ. І ТУРЕ/РВУ | CARR | TRANSM. PONT I BANDE I RESSORT] ` 


MADE IN CANADA 


N° D'IDENT. 





FOR VEHICLES MFD. IN CANADA FOR QUEBEC, CANADA. 


INCOMPLETE VEHICLES 


THE INCOMPLETE VEHICLE RATING DECAL IS INSTALLED ON THE DRIVER'S DOOR 
LOCK PILLAR IN PLACE OF THE SAFETY COMPLIANCE CERTIFICATION LABEL. 


INCOMPLETE VEHICLE MANUFACTURED BY 


GVWR: 3020 LB/1369 KG 
VEHICLE IDENTIFICATION NUMBER iFTBF25G5 KLA00000 | 


EXTERIOR PAINT CoLoRS 91 | е | 48050 ` 
WB ТУРЕ СУМ | BODY | TRANS AXLE | TAPE ISPRING 2029 


133 F270 AB4 F -- 38 B 1988 


_ CY2666-2F 


Labels and Vehicle Rating Decal 
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10-00-3 Identification Codes = 10-00-3 





"ik | 


RONT GAWR: 3020 LB 
— 1 WITH 
(4) LT 235/85R 16D TIRES 
= [ 6x6K RIMS 

АТ 44 PSI COLD ` ` 







VEHICLE IDENTIFICATION NO. 


FD. BY FORD MOTOR CO. IN U.S.A. 
O— АЕ: 2/88 GVWR: 7700 LB/3492 KG 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE 
SAFETY STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 





















REAR GAWR: 5300 LB 


2404KG WITH 
LT 235/85R 16D TIRES 
16x6K RIMS 
АТ 65 PSI. СО бе. 








ean 5545000 
(а) (b) (c) (d) (e (0 (9) (n) 
© ТҮРЕ TRUCK 
М 9M 
(14) EXTERIOR PAINT COLORS 
WB TYPE-GVW SPRING 
| 2252 ` 2029 
Em L4 7 I 5 ш 
© Name and Location of Manufacturer Vehicle Identification Number (6) Model Code and GVW 
. (a) World Manufacturer Identifier | + бсле 
(2) Date о! Manufacture (b) Brake System and Gross Vehicle ` (7) Interior Тит, Seat and y! уре 
(3) Front Gross Axle Weight Ratings м Pounds саса ае E іші, Transmission Code - 
LB) and Kilograms (KG) p = 
Buses and Incomplete Vehicles, the Rear Axle Code 
(4) Front Tire Size | fourth digit determines the brake ` 2 MOM S 
| system (only). ‘Front Axle Còde if 50 Equipped 
im Si ‚ (c) Model or Line, Series, Chassis, Cab | ‚ 
(5) Rim Size (c) sin s ine, Series, Chassis, Cab or (B)  Distic/Special Order Codes 
(6) ‚ Front Tire Cold PSI Е E iem (22) External Body Таре Stripe Code 
| е е) Check Dig 
@ sabe ашкы у ating питса ЕВ (f) Model Year (Ford-Complete Trucks and (63) ^ Suspension Identification Codes 
найды ыы ^ MPVS) (а) Aux./Opt. Usage Code (Front) 
Rear Gross Axle Weight Rating in Pounds (g) Assembly Plant Code 2 4 (b) Front Spring Code 
(LB) and Kilograms (KG) - (h) Sequence Number | ©) со, ар Code (Rear) 
@ Rear Tire Size (3) Type Vehicle ` (d) Rear Spring Code | 
Rim Size Exterior Paint Codes (two sets of figures Ae es Accessory павее Сарап 
designates a two-tone) 
Id PSI | | | itv | 
@) Rear Tire Cold @ Whesibasa in Inches я ено Reserve Сарасйу іп 


` 


FIG. 2 Typical Truck Safety Compliance Certification Label 


Refer to the code definition portion of this Section for 
specific definitions of the. numbers and letters of the 
Vehicle Identification Number (VIN). 


Build Date Stamp Locations 


The vehicle build date stamp is located as follows: On 
Bronco and Light Trucks (F-150—F-250—F-350) the 
vehicle build date is stamped on the front surface of the 
radiator support on the passengers side of the vehicle. 
On Econoline vehicles . (E-150—E-250—E-350), the 
build date is stamped on top of the radiator support. 
Following is a sample of the' four digit ори that 
indicates the month and day of build. 


Actual Date of Build 
Date Stamp on Vehicle 
January 24 0124 


October 21 1021 


Yellow ink is used for the date stamp. When the 
marking surface is painted the body color, the date 
stamp will be marked in red ink. Units from the Ontario 
Truck Plant (Code C) will be marked with silver ink. 


Vehicle Data 


The Vehicle Data appears on the Safety Compliance 
Certification Label on the second and third lines 
following the identification number. The code set (two 
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Identification Codes 


:10-00-4 


numbers, or a number and letter) above COLOR identify 
the exterior paint color (two sets of codes designate a 
two-tone). The three digits under W.B. designate the 
wheelbase in inches. The letter and three digits under 
TYPE/G.V.W.R. designate the truck model within a 
series and the gross vehicle weight rating. The letters 
and/or numeral under BODY designate the interior trim, 
seat and body type. The transmission installed in the 
vehicle is identified under TRANS by an alphabetical 
code. A letter and a number or two numbers under 
AXLE identify the rear ахіе ratio (when required, a letter 
is also stamped or number after the rear axle code to 


identify the front axle). The letters and/or numerals 


under TAPE designate the external bodyside tape 
stripe. The spring usage codes for the vehicle is 
identified under SPRING. 


A two-digit number is Заре above 0.5.0. to 
identify the district which ordered the vehicle. № the 
vehicle is built to special order (Domestic Special Order, 
Foreign Special Order, Limited Production Option, or 
other special order), the complete order number will 
also appear above D.S.O. The following charts list the 
various vehicle data codes. 


SAMPLE ММ NUMBER 
2 G5 GK A 0 0 


TITULL 


Ф Position 1, 2 and 3 — Manufacturer, Make and Туре 
(World Manufacturer Identifier) 


@ Position 4 — Brakes System/GVWR Class for Ford- 
completed Trucks and MPV's. For Buses апа 
Incomplete Vehicles, Brake System (only). 


Q Position 5, 6 and 7 — Model or Line, Series, Chassis, 
Cab or Body Type 


@ Position 8 — Engine Type 
Q Position 9 — Check Digit 


о Position 10 — Model Year (Ford-completed vehicles) 
@ Position 11 — Assembly Plant 


© Position 12 — Constant “А” until sequence number of 99,999 
is reached, then changes to a constant "B" 
and so on 


@ Position 13 through 17 — Sequence number — begins at 
00001 


CY2376-2H 
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VEHICLE IDENTIFICATION NUMBER MN | mE 
(VIN) Codes RO E : С | 
. VEHICLE IDENTIFICATION NUMBER (VIN) CODES PES NS I 
Е 222 WORLD MANUFACTURER IDENTIFIER = 
(VIN POSITIONS 1, 2 AND3) К Т í 
1ҒТ|ВҒ2505 K LA00001 ` OLD OM 
| FM _ | Ford Motor Company, USA. | ой [Multi-Purpose Passenger Vehicle (MPV) — &— — . - | 
ТЕТ — | Ford Motor Company, USA | Ford | Truck (Complete Vehicle) o ooo . —— | 
AD | Ford Motor Company, USA | _ Ford __| Incomplete Vehicle (IM) — — — — — . — | 
— FC | Ford Motor Company, USA - ^. |1 ғой | Basic (Stripped) Chassis — — — —" — | 
IFF | Ford Motor Company, USA — — — > . | Ford | Motor Vehicle Equipment without Engine/Powertrain (Glider) | 
[3:4 | Ford Motor Company о Canada us — | foa [MN C  — — 
| — т | Ford Motor Company of Canada, Ltd. | Ford | Truck (Complete Vehicle) = — —  - ` | 
[ - ЖС | Ford Motor Company of Canada, Ltd. | Ford | Basic (Stripped) Chassis, — — — — &— — — — | 
- L 2 | Ford Motor Company of Canada, Ltd. || — Fod | Bus. — — — —— 5 7 ——  — — —— | 
FE | Ford Motor Company of Canada, Lid. | Ford | Motor Vehicle Equipment without Engine Powerrain (Glider — | 
зоғ [For Motor Company of Mexico [юй | Inoomplete онсе (у 
СЕБЕ US CI m E | CY2377-2H 


BRAKE SYSTEM AND GVWR CLASS FOR TRUCKS AND MPV'S — 
‚ BRAKE SYSTEM (ONLY) FOR BUSES AND INCOMPLETE VEHICLES - 
(VIN POSITION 4) . | 











E s 1ҒТ(В|Ғ2565К1А00001 а 
| нею | ОнА | _ Not greater than 3,000 pounds A. 
(нш | — Chsc | 40015000 pounds o í [| c | 
| Hydraulic — | — Chsp | 5,001 — 6,000 pounds CCC 
7,001 — 8,000 pounds ü ЖК RE NN 
E E ; | 8001 — 8,500 pounds — > — : | O G O 
Lis A. RE: "8501-9000 pounds | н 
ooo yaaa — | — Cass — | 10,001 14,000pounds TK 
[ш ню в | — Cass — | 60-ю0юе |) w | 
m Se, B PR | СҮ2674-2Ғ 
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7100 E . identification Codes - | | 10-00-6 
жанғаннан тана ық ана сс машы чё с И и тын EE CIL I KIM CM a ЕЗ ана ое 


MODEL OR LINE, SERIES, CHASSIS, САВ OR BODY-TYPE ` 
(VIN POSITIONS 5, 6, АМО7) ` 


1ЕТВ | F25 | G5KLA00001 











Club Wagon XL 
Club Wagon XL 
Club Wagon XL 


‚ | Club Wagon 
| Club Wagon. 
Super Wagon 












MPV or Bus @ 
MPV or Bus (à) 





Memo: One of the following optional exterior nameplates (indicating different trim levels) may also be affixed to the vehicle i in addition to the Club vagan XL 
nameplate: | 
@Excludes School Bus 





@XLT | @No Nameplate (Trim credit option-deletes XL trim components). 





Econoline n . | Cargo Van — Regular Van/Super Van | - Truck or IV 
Econoline E250 4 Cargo Van — Regular. Vari/Super Van Truck or М 
Econoline . | Е Cargo Van — Regular Van/Super Мап ` | Truck or М 


Econoline | ' Commercial Cutaway: | . | W 
Econoline RV Cutaway . IV 
. Econoline | | Commercial Basic (Stripped) Chassis V 
Econoline _| -RV Basic (Stripped) Chassis | | № 


. (D'MPV" means Multi-Purpose Vehicle. “IV” means Incomplete Vehicle. "Truck" means Complete Vehicle. 
` Memo: For all Econoline except Basic (Stripped) Chassis, the optional exterior nameplate "XL" (indicating trim level) may also be affixed to the vehicle i in addition 
to the Econoline nameplate. 
| Note: All 1988 model Commercial and RV Basic (Stripped) Chassis incomplete vehicles are designated by a ЛЕС” or “2FC’ World Manfacturer Identifier (WMI) 
code. The RV Basic (Stripped) Chassis is available only on a Special Order Basis. ` 


| Memo: One of the following optional exterior nameplates (indicating hi 
 eXLT e Eddie Bauer 


Pickup — Regular Cab/Super Cab 
Pickup — Regular Cab/Super Cab 
Pickup — Regular Cab/Super. Cab 
Pickup — Regular Cab/Super Cab 
Pickup — Regular Cab/Crew Cab 
Regular Cab (Chassis Cab) 
Pickup — Regular Cab/Crew Cab 
Regular Cab (Chassis Cab) 
Regular Cab (Chassis Cab). 

RV Basic Stripped Chassis 
Commercial Basic Stripped Chassis 


(1) “MPV” means Muli Purpose Passenger Vehicle. “IV” means Incomplete Vehicle. 

Memo: One of the following optional exterior nameplates (indicating cating higher tim levels) may aiso Бе aed othe vehicle in ation to the F-Series nameplates: 
e ХЕ e XLT Lariat e Explorer (excluding Crew Cab and Chassis Cab) 

Note: Special Order (DSO) units will be coded with the appropriate series VIN codes listed above. 





 CY2379-2H | 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


10-00-7 | Identification Codes : 10-00-7 
Te aaa ae Еее SS АРОНА 


ENGINE TYPE, DISPLACEMENT, CYLINDERS, 
FUEL TYPE, AND MANUFACTURER 
(VIN POSITION 8) 







1ЕТВЕ25 [С] 5БКЕАОООО1 







в ры о 
[ve — м 
| CG | юе, 
v [Т CG | Ru 
[мы 

СҮ2380-2Н 

CHECK DIGIT FOR ALL VEHICLES . ASSEMBLY PLANT CODES 
(VIN POSITION 11) 


(VIN POSITION 9) | 


1ЕТВЕ25С [5] KLA00001 | 


CY2381-1H 


x VEHICLE MODEL YEAR - 
FOR FORD-COMPLETED VEHICLES 
| (VIN POSITION 10) 


1FTBF25G5[K] LA00001. 


@ e e q e ө o ө ө эө Q g еэ ө o ө ә ө ө ө @ э o ө о ө o e eee 
e о ө ө ө 9 ө ә е э ө ө э ө ө q е ө ө ө ө q ө ө ө ө е эз ө е ө ө 





CY2382-1H 


A H | 

J 
| LÁ | Michigan Truck: Wayne, Michigan 
MD БЕСІН 

| P - | Twin Cities: St. Paul, Minnesota | 
Ly 





1FTBF25G5K[L]A00001 





Vehicle Assembly Plant — Name and Location 


Ontario Truck: Oakville, Ontario 


Lorain: Lorain, Ohio 
ЕСЕ Monterrey, N.L.: Mexico 


Kansas City: Claycomo, Missouri 





Norfolk: Norfolk, Virginia n. 





Louisville: Louisville, Kentucky 





CY2383-1H 


PRODUCTION SEQUENCE NUMBER 
(VIN POSITIONS 12 THROUGH 17) 


1FTBF25G5K L[A00001] 









SEQUENCE NUMBER _ · 


А 00001 — А 99,000 
В 00001 — В 99,999 
ага 50 оп. 






CY2384-1H 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVÉD 


10-00-8 


Identification Codes 


10-00-8 


В EXTERIOR PAINT COLOR CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. IN U.S.A. 


REAR GAWR: 


WITH 
TIRES 
RIMS 


AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 





AXLE | TAPE ! SPRING 


DSO 





342 8 ‚2029 


DATE: 
FRONT GAWR: 
‚ WITH 
TIRES 
RIMS 
AT PSI COLD 
MANUFACTURE SHOWN ABOVE 
VEHICLE IDENTIFICATION NO. 
TYPE — TRUCK 
| EXTERIOR РАМТ COLORS 
WB |TYPE СУМ | BODY | TRANS- 
133 F252 LG4 
BRONCO EXTERIOR PAINT COLOR CODES 


1 Bl 
Smoke Metallic 
ight Smoke Metallic 
edium Scarlet 
Medium Cabernet | 
Bright Regatta Blue Metallic ü 
Shadow Blue Metallic | 


D З 


безеп Tan Metallic 
9T 
Alpine Green Metallic 
ark Chestnut Metallic í ` 


о 


5 
= 
о 


о 
> 


і 
de 
11 
i 


4 


$ 


TE — TWO SETS OF CODES INDICATE TWO-TONE PAINT 





F-150 — F-350 AND F-SUPER DUTY 
EXTERIOR PAINT COLOR CODES 


Smoke Metallic 
Light Smoke Metallic | 





1С 


Š 


Medium Cabernet m 
7H Bright Regatta Blue Metallic S | 
7N Dark Shadow Blue Metallic mE 


Desert Tan Metallic | 
9T | Light Chestnut | 
Alpine Green Metallic 


Dark Chestnut Metallic 





CY2668-2F 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


мат заа] CS 


10-00-9 mE Identification Codes — — 10-00-9 


EXTERIOR PAINT COLOR CODES 
E-150 — E-250 — E-350 






MFD. BY FORD MOTOR CO. IN U.S.A. 


GVWR: L8/ KG 
REAR GAWR: LB ` 










` DATE: 
FRONT GAWR: LB 








KG WITH 
TIRES 


KG WITH 
TIRES 
RIMS 














AT PSI COLD 





AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL АРРИСАВЕЕ FEDERAL MOTOR 
VEHICLE SAFETY STANDAROS IN EFFECT ON THE DATE OF 


MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 
EXTERIOR PAINT COLORS | | OSO 






WB | TYPE Gw | BOOY | TRANS | AXLE | TAPE | SPRING 


138 E112 EY T 5 





16 2C2D 












Е-150 — Е-350 | еке 
2. | Smoke Metallic | 
ыла 0 Light Smoke Metallic - 

x 8R = | Medium Shadow Blue Metallic 

| 7A | Spinnaker Blue | 
| 7N. | Dark Shadow Blue Metallic | 
| 9N '  |Deser Tan Metallic 








Light Chestnut - | 


Medium Red 


Dark Chestnut Metallic 


NOTE: Two sets of codes indicate two-tone Ра | | | | С\2794-20 / 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


10-00-10 


[Faso (4x2) 


F-150 (4x4) 





Identification Codes 


ТҮРЕ — GROSS VEHICLE WEIGHT (GVW) CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 









MFD. BY FORD MOTOR CO. IN U.S.A. 


DATE: | - gs GVWR: 
‚ РАОМТ GAWR: | REAR GAWR: | | 
| WITH WITH 
TIRES ° TIRES ` 


RMS — RIMS 
AT PSI COLD AT PSI COLD x 
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 


VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE er 
MANUFACTURE SHOWN ABOVE | 


VEHICLE IDENTIFICATION NO. 













“H 





TYPE — TRUCK 
TN 9M 


EXTERIOR PAINT COLORS DSO ` 
МВ | TYPE GW | BODY | TRANS "AXLE ТАРЕ. SPRING _ 
(04 F 342 B 2D29 















10-00-10 





7137, 161 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


10-00-11 | A Identification Codes . 10-00-11 


` ` TYPE — GROSS VEHICLE WEIGHT (GVW) CODES 













E-150 — E-250 — E-350 
| MFD. BY FORD MOTOR CO. IN U.S.A. 
DATE: - У. ^ «| . дүүн: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 
KG ^wm| . кб : м 
AT PSI COLD 2 vi AT PSI COLD ' 


| VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 


l MANUFACTURE SHOWN ABOVE . 
` ` VEHICLE IDENTIFICATION NO. | | 
D «7A | 
ЕХТЕВЮЯ РАМТ COLORS 050 
. WB ТҮРЕ СУМ | BOOY | TRANS AXLE ! TAPE SPRING ` 





| в 





16 . 2029 


Е-350 REGULAR CUTAWAY VANS 
Series Code 
E-350 Regular Cutaway Van 


SR: Single Rear Wheels 
DR: Dual Rear Wheels i: 











WR E-350 COMMERCIAL CUTAWAY VANS 
Code | Code 
_ | E-150 Conventional Cago | Et | 1 | 
= ш шз с 
| _2 | 790 __ waka ыны 
“E260 Super бао зм | : | sw | — ESSO STRIPPED CHASSIS VAN _ 
отш [ei зе a Tem 
г te кы us Essen 


SR: Single Rear Wheels - 
DR: Dual Rear Wheels 


E-350 COMMERCIAL CUTAWAY STRIPPED CHASSIS | 





| Series | GVWR 
| seres Code | Code 

E-350 Commercial Cutaway E33 

7 = СҮ2779-2Е 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


. 10-00-12 © 


‚ | EXTERIOR PAINT COLORS m 
WB [TYPE СУМ | ВООҮ | TRANS | AXLE | ТАРЕ | SPRING 


Identification Codes 


. . BODY CODES 
_ BRONCO, LIGHT TRUCK, 


-  (F-450— F-250 — Ғ-350 — F-SUPERDUTY) > 


MFD. BY FORD MOTOR CO. IN U.S.A. ` 
- DATE: ^. GVWR: | "OE 
FRONT САМА: REAR GAWR: 







` АТ РЗ СОШ _ 2 АТРЫСОО ` 







MANUFACTURE SHOWN ABOVE ` 
VEHICLE IDENTIFICATION NO. ie, 





ТУРЕ — TRUCK . 
1D 7А | 





050 






Е252 104 ` B 2029 









133 F 342 ` 


BRONCO AND F-SERIES __ 


| тив VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR — 
_ VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE ОҒ 


_ 10-00-12 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


10-00-13 


Identification Codes - 


BODY CODES 
E-150 — E-250 — E-350 





MFD. BY FORD MOTOR CO. IN U.S.A. 








DATE: GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 
KG WITH K WITH 
TIRES TIRES 
RIMS RINS 
AT PSI COLD .. AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE | 


VEHICLE IDENTIFICATION NO. | 


1G 9N 















> EXTERIOR PAINT COLORS _ | = 050 
we [ТҮРЕ СУМ Т BODY Г TRANS | AXLE | ТАРЕ | SPRING 
138 T в 2 2С20 















10-00-13 


DAVE СКАНАМ ІКС. 2012 
ALL RIGHTS RESERVED 


10-00-14 


Identification Codes 


10-00-14 


. TRANSMISSION CODES 
BRONCO, E-150 — E-250 — E-350, 
_ F-150 — F-250 — F-350 — F-SUPER DUTY 














DATE: GVWR: 


АТ PSI COLD 





VEHICLE IDENTIFICATION NO. 


TYPE — TRUCK 
7N 9М 

EXTERIOR PAINT COLORS 
WB І ТҮРЕ GVW | BODY 

^ 133 #2252 1064 


_ Manual — 5-Speed Overdrive (M5OD) 
| Manual — 5-Speed Н.О. Overdrive (MSOD-HD) 
Manual — 4-Speed 












Manual — 5-Speed Close Ratio 
Manual — 5-Speed Overdrive (МБОО) - 
Manual — o: Overdrive (MSOD-HD) 


-MFD. BY FORD MOTOR CO. IN U.S.A. 


FRONT GAWR: REAR GAWR: 
WITH T 
TIRES 
RIMS 
AT PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
. VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE ОҒ 
MANUFACTURE SHOWN ABOVE 





DSO 
TRANS | AXLE | ТАРЕ | SPRING 





WITH 
TIRES 
RIMS 















E-150 — E-250 — E-350 


Automatic — C6 
Automatic 4-Speed AOD 

| Automatic — Е400 

Manual — 5-Speed Overdrive (M5OD) ` ` 
Manual — 5-Speed H.D. Overdrive (M5OD-HD) 


. CY2390-2H 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


10-00-15 . 





ПШ 
ЕЙГЕ ЕЕ ЕЕЕ 


Identification Codes 


AXLE CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 
· MED. BY FORD MOTOR CO. IN U.S.A. 














DATE: GVWR: © 
FRONT GAWR: REAR GAWR: | 
WITH МТН 


TIRES | TIRES 
АТ PSI COLD | АТ PSI COLD ; | 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 







MANUFACTURE SHOWN ABOVE 
VEHICLE IDENTIFICATION NO. 
TYPE-TRUCK 
7N 9М | 
EXTERIOR PAINT COLORS : DSO 
мв ТҮРЕ GVW! BODY | TRANS AXLE 1 ТАРЕ SPRING 
| 133. F252 104 F В 2029. 









ff 





N 
-4 
e 


` 


10-00-15 


FRONT AXLE CODES (Not Applicable On E-150 — E-250 — E-350) 


Bronco and F-150 — F-250 — Ғ-50 2. 


| Code Description БЕ 
| ..2 Front Axle Limited Slip | | 


CY2671-2F 


- ORE 
4”. 


DAVE.GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


10-00-16 


Е-150 — Е-250 — Е-350 REGULAR REAR AXLE 





Identification Codes 


AXLE CODES 
E-150 — E-250 — E-350 











MFD. BY FORD MOTOR СО. IN U.S.A. ` 


DATE: | GVWR: LB/ KG 
FRONT GAWR: LB REAR GAWR: LB 
KG . WITH | KG WITH 
TIRES TIRES 
RIMS RIMS 





AT PS! COLD АТ PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE ОҒ 


















MANUFACTURE SHOWN ABOVE 
_ VEHICLE IDENTIFICATION NO. | | 
10 ТА | К 
EXTERIOR PAINT COLORS . | 080 
WB | ТҮРЕ GW | BODY | TRANS AXLE | ТАРЕ | SPRING 
138 Е112 ЕҮ T 


10-00-16 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


_ 10-00-17 


ион Desert Tan — Paint Stripe with Medium 
| Tan/Dark Tan — Tape Break Stripe 


Identification Codes 






























F-150 — F-350 EXTERNAL BODY TAPE STRIPE CODES 
XL SRW STYLESIDE SOLID PAINT (PAINT STRIPE) 





| 2 | Light Chestnut/Light Desert Tan 


Light Regatta Blue/Bright Regatta Blue ^ —- 
| 3.  |MedumChacoalRedOrame |0 _ 


10-00-17 


22 EXTERNAL BODY TAPE STRIPE CODES | 
BRONCO, E-150 — E-250 — E-350, F-150 — F-250 — 
Ж Ғ-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. IN U.S.A.` . 
‚ DATE: GVWR: | ы 
FRONT GAWR: REAR GAWR: VU Y 
TIRES. MEM ss . TIRES 
f ' RIMS : : f RIMS 
_ AT PSI COLD NJ AT PSI COLD E 
THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE ОЁ: ` 
zu .. MANUFACTURE SHOWN ABOVE 
VEHICLE IDENTIFICATION NO. ES = 
TYPE-TRUCK 
7N 9м әде S x : 
EXTERIOR PANT COLORS — ` » DSO 
. WB [TYPE СУМ | BODY | TRANS | AXLE | ТАРЕ | SPRING 
° 133 F252 164 F _ 342 С] 2029 
Ғ.150 — F-350 ALL TUTONES (ТАРЕ) | 
REGULAR AND VICTORIA TUTONES (ТАРЕ) ` 
Tape Stripe 







С CY26T2-0F 


r 


/ 
"d a S 
DAVE GRAHAM INC. 2012 


ALL RIGHTS RESERV 


10-00-18 | | Identification Codes 10-00-18 
А 


SUSPENSION — SPRING IDENTIFICATION CODES 
BRONCO, F-150 — F-250 — F-350 — F-SUPER DUTY 
MFD. BY FORD MOTOR CO. ІМ U.S.A. | 















BRONCO SPRING IDENTIFICATION CODES | 
Aux./Opt. Usage Code (Front) — Not Applicable Aux./Opt 


FRONT SPRING CODES — BRONCO 











DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
| | WITH | WITH 
TIRES TIRES 
RIMS | RIMS 
' AT PSI COLD . ATPSICOLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 


MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 


TYPE TRUCK . 
7N 9М 





` EXTERIOR РАМТ COLORS 


МВ | ТУРЕ GVW! BODY 
133: Е252 LG4 


AXLE 
342 


TRANS 
СЕ 





‚ Aux./Opt. Usage Code (Front) 
Front Spring Code 

 Aux./Opt. Usage Code (Rear) 
: Rear Spring Code 


TAPE 


: Usage Code (Rear) — Not Applicable 
REAR SPRING CODES — BRONCO 












[o 


DSO 
SPRING - 



















F-150 — F-250 — F-350 — F-SUPER DUTY 

















[ сое | Part Number AUXJOPT. FRONT SPRING USAGE CODE _ 
[ B [tossosc || z [| EsTA-ss60-ANA | | 0% | Description Jo 
[с елавзосс — — |73 [Marinum Fon GAWA Pasage — 
| G | EOTAS310-GC || | Ш Heavy Ошу Front Suspension 
Package 
| -U | EOTA-5310-UC -= | 
F-150— F-250 — F-350 — F-SUPER DUTY F-150 — F-250 — F-350 — F-SUPER DUTY F-150 — F-250 — F-350 — F-SUPER DUTY 
FRONT SPRING CODES _ AUX./OPT. REAR SPRING USAGE CODE REAR SPRING CODE (00 | 
ЕОТА-5310-АС | A | E4TASSEO-SA | 
| D | EGTASSEONA 1 
С 0TA-5310-CC | F [ETASSOFA «^» — — 
| L | ESTASSEO-KA [| 
| 
| 2 [| Е970-556080 —  — 
__3 | ЕӘТО-5560СА —(^ — 
J | 4 _ | E9TD-5560-AD 2. 
3TA-5310-ZA ! | 6 _ | E4TA-5560-EA [| 
| 8 | E8TA-5A975-AA | 
|. 9 | E4TA-5560-HA | 


5TA-5310-TA 


« 





ЕОТА-5310-ААВ _ 
ЕОТА-5310-АВВ - 

7 | EOTA-5310-ACB | 
ESTA-5310-NA 
ЕЗТА-5310-АВА 00 








тітітітітітітітітітітітітітітіт|тіт)т 
«€|wvcicliol|o ол | өзі on] оз oioloioioio о 
SSF > > > > > e> > > > >= > > > >> 
2858581888888 s els S els 
eieieieie eieieie 92191919191 Ф 
838838 





СҮ2673-2Е 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


_ 10-00-19 


Е-150 — E-250 — E350 / | 
AUX/OPT. FRONT SPRING USAGE CODE 








. Identification Codes 


SUSPENSION — SPRING IDENTIFICATION CODES 
| E-150 — E-250 — Е-350 = 


SUSPENSION-SPRING IDENTIFICATION CODES 
E-150 — E-250 — E-350 ` 
MFD. BY FORD MOTOR CO. IN U.S.A. _ 













DATE: 


` GVWR: LB/ KG 
FRONT GAWR: LB | REAR САМА: LB — 
KG KG 
WITH WITH 
TIRES ` TIRES = 
| _ RIMS P RIMS 
AT PSI СОШ. ^ ATPSICOLD ` 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE . 


. VEHICLE IDENTIFICATION NO. 


D ТА ° | | | 

1 | Жк | 

. EXTERIOR РАМТ COLORS | . DSO 
МВ I TYPE GVW! BODY | TRANS | AXLE | ТАРЕ Í SPRING 


138 E2 EY T 16 в 





Aux /Opt. Usage Code (Fron) A | | 
| Front Spring Code = 
Aux./Opt. Usage Code (Rear) | — 


Rear Spring Code 





` Е-150 — Е-250 — E350 | | 
РАОМТ SPRING CODES 





10-00-19 


. E-150 — Е-250 — Е-350 ^_^ 
AUX/OPT. REAR SPRING USAGE CODES 





Front Spring 3,850/4,200 # GAWR 
Rating - | 


[Description 
Heavy Duty Front Spip — 






[code | Part Number 
ғ [osson 
Га [ous — 
Он [Duss — 
у [Duss — 
K [еле | 
L [SASA — 
ЖЛ 
^ 
Го | 
БЕЛЕ 
ELEM 
WC 






9 
> 
© 
Ф 
> 


о 


ЕСТІСІ ЕЛЕНЕ 
[DSUASSIOUA 
ЕСТІСІ cs sm 
[DSUASSIOALB — 
ЕСТІСІ! 1 
СҮТҮ 


A-5310-AUB 
TA-5310-HA | 


Ө ||| 





4 


| 


Š 


| 






ПАА 
E6US-AA 


J 

- 
СИН 
ЖЕЗ 
NEN 
MC 
NECS 
ВЕНИ 
ЖЕСІН 





АННЕ 
iil 


Descri 
Heavy Duty Rear Springs | 


[Description 
Handling Package — ^ 


 E-150 — E-250 — E-350 | 


REAR SPRING CODES 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


10-00-20 





124 
138 
158 


F-150 — Ғ-250 — Ғ-350 | F-Super Duty 


158 


161 
168 178 


E-150 — E-250 — E-350 (Econoline 
and Club Wagon 


ur 


Identification Codes 


‚ DISTRICT SALES OFFICE (050) AND 
_ WHEELBASE (WB) CODES 
BRONCO, E-150 — E-250 — E-350, 

F-150 — F-250 — F-350 — F-SUPER DUTY 

MFD. BY FORD MOTOR CO. IN U.S.A. 












DATE: GVWR: 
FRONT GAWR: REAR GAWR: 
TIRES TIRES 
RIMS RIMS 
AT PSI COLD AT PSI COLO 






` THIS VEHICLE CONFORMS ТО ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE DATE OF 
MANUFACTURE SHOWN ABOVE - 


VEHICLE IDENTIFICATION NO. 












TYPE-TRUCK 
7М 9М 
EXTERIOR PAINT COLORS ` 


wB (ТҮРЕ СУМ | BODY 
F252 LG4 















the district code number. 


Philadelphia . . 
Washington 
Atlanta 
Charlotte 
Memphis 
Jacksonville 
New Orleans 
Louisville 
Chicago 
Cleveland 
Milwaukee 
Indianapolis 
Cincinnati 
Detroit | 












The D.S.O. space will show a two-digit code number of the district which 
ordered the unit (see chart below). This code will appear on all units — 
domestic or export. If unit is built on a D.S.O., F.S.O., P.T.O. (special 
orders), the complete order number is under the D.S.O. spacer after 


Government 

Home Office Reserve 
American Red Cross 
Recreation Vehicles 
Body Company 





10-00-20 - 














CY2392-2H 


DAVE,GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


10-02-1 | Maintenance” ` т | 10-02-1 








SECTION 10-02 Maintenance 





SUBJECT ы. PAGE SUBJECT . | РАСЕ 


MAINTENANCE VEHICLE APPLICATION ........:.......:.... 10-02-1 


__ Scheduled Maintenance Emissions РРР 10-02-1 


VEHICLE APPLICATION 


E-150—E-350, F-150—F-350 and Fs -Super Duty, 
and Bronco Vehicles. 





MAINTENANCE 


The scheduled and non-scheduled maintenance 
recommendations are included in this Section for 
reference. The emission systems scheduled 
maintenance services and the vehicle maintenance 
services are separáted. Be sure to perform all 
maintenance services by referring to both Sections 
of the schedule. 


It should be noted, however, that any modification 
of the emission control systems could create liability 
under Federal Law (U.S.) if made prior the first sale 


Scheduled Maintenance Emissions 


An Emission Systems Required Maintenance 
Chart for each truck model.is listed on the following 
pages. 


The Emission Systems Required Maintenance 
Chart lists the items required to maintain the vehicle 
emission systems at levels determined by the 
Federal Government (Environmental Protection 
Agency). Refer to the appropriate Sections of the 
Engine Shop Manual and the Engine/Emission 
Diagnosis Manual* for the Maintenance 
Procedures, which are related to the items listed on 
the maintenance schedule. Use these procedures 


to perform the required emission system - 


maintenance items listed on the maintenance 
charts. 


Maintenance service adjustments must conform 


to specifications contained in the Engine/Emissions ` 


Diagnosis Manual*, to those listed in the Truck 
Performance Specifications issue of the Technical 


and registration and, under the laws of some states, . 
if made thereafter. Further, federal law prohibits 

vehicle manufacturers or dealers and other persons 
engaged in the business of repairing, servicing, 


. selling, leasing, or trading motor vehicles as well as 


fleet operations from knowingly removing or 
rendering an emission control system inoperative 
after sale and delivery to an ultimate purchaser. In 
Canada, modifications of the emission control 
system could create liability under applicable 
Federal or Provincial laws. 


Service Bulletin or shown on the Vehicle Emission 
Control Information Decal which is located on or 
near the engine, or the emission systems may 
become inoperative. 


If an engine is equipped with a "Dura- Spark" 
ignition system and any high tension ignition wire 
was detached from a spark plug, the distributor cap, ` 
or the coil to perform a maintenance operation, 
Silicone Dielectric Compound [WA-10, D7AZ- 
19A331-A (ESA-M1C171-A) or equivalent] must be 
applied to the boot before reconnection. Using a 
small clean screwdriver, apply a thin layer. of 
Silicone Dielectric Compound on the entire interior 
surface of the boot. 


As a safety precaution, before staring the engine 
to perform. maintenance, make sure the 
transmission selector is in Park (Automatic 
Transmission) or Neutral (Manual Transmission), 
the parking brake set and the wheels blocked. 





*Can be purchased as a separate item. 
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MAINTENANCE (continued) 


TO ASSURE THE DURABILITY OF YOUR 
VEHICLE AND ITS EMISSION CONTROL 
SYSTEMS IT IS NECESSARY THAT SCHEDULED 
MAINTENANCE BE PERFORMED AT THE 
DESIGNATED INTERVALS. FORD 
RECOMMENDS THE USE OF GENUINE FORD 
REPLACEMENT PARTS. YOU MAY, HOWEVER, 

ELECT TO HAVE MAINTENANCE, 
REPLACEMENT, OR REPAIR OF THE 
EMISSIONS CONTROL DEVICES AND SYSTEMS 
‚ (THE COST OF WHICH IS NOT COVERED BY 
WARRANTY) PERFORMED BY ANY 
AUTOMOTIVE REPAIR ESTABLISHMENT OR 
INDIVIDUAL AND MAY ELECT TO USE OTHER 


ADJUSTMENT 


IGNITION 
. PROCEDURE 


TIMING | 
SPECIFICATIONS 


MOTOR COMPANY 


Maintenance 


CURB IDLE 
SPECIFICATION 


10-02-2 


THAN FORD SERVICE PARTS FOR SUCH 
MAINTENANCE OR REPAIR. IF OTHER THAN 
FORD OR MOTORCRAFT PARTS OR FORD 
AUTHORIZED, REMANUFACTURED PARTS ARE 
USED FOR MAINTENANCE REPLACEMENTS OR 
FOR THE SERVICE OF COMPONENTS 
AFFECTING EMISSIONS CONTROL. THE ` 
OWNER SHOULD ASSURE HIMSELF THAT 
SUCH PARTS ARE WARRANTED BY THEIR | 
MANUFACTURER TO BE EQUIVALENT TO 
GENUINE FORD MOTOR COMPANY PARTS IN . 
PERFORMANCE AND DURABILITY. PLEASE 
CONSULT YOUR WARRANTY BOOKLET FOR 
COMPLETE WARRANTY INFORMATION. ! 


ENGINE VACUUM HOSE 
` ROUTING (TYPICAL) 


VACUUM HOSE ROUTING 


т ІКЕ- ADJUST ВУ TURNING CURB IOLE 


NO 
ACCESSORIES OFF. 


IGNITION TIMING- DISCONNECT AND PLUG 
DISTRIBUTOR VACUUM HOSE. PUT 
TRANSMISSION IN NEUTRAL. 
are TRANS.: 8° BTDC, 600 RPM МАХ. 
TRANS.: 8% BTOC, 800 RPM МАХ. 
RECONNECT YACUUM HOSE. 


FAST IDLE- REMOVE AIR CLEANER. OISCONNECT 
0 ICKER(TK) 


AUTO TRANS.: 650 RPM IN ORIVE 


REPLACE AIR CLEANER n RESTORE 
YACUUM CONNECTIONS 


SEE SHOP MANUAL FOR CHOKE AND IDLE 
MIXTURE ADJUSTMENT INFORMATION. 


Е CAM. THE TRANS IN NEUTRAL 
AL TRANS.: HIGHEST STEP- 
AUTO TRANS.: KICKDOWN STEP- ` 
RECONNECT EGR VALVE AND PURGE CÙ. 


THROTTLE KIC - APPLY MANIFOLO f 
VACUUM TO ТИЕ TK. TURN TK TO 


ADJUST RPM 
MAN ANS.- 1700 + 50 RPM IN NEUTRAL THIS VEHICLE CONFORMS Te S. 
UTO TRANS.- 1700 t 50 RPM IN NEUTRAL CALIFORNIA REGULATIONS APPUSSALE 
DISCONNECT MANIFOLD VACUUM FROM T 1989 MODEL YEAR NEW HEAV 
NTROOUCED !N то СОММЕНСЕ ‘SOLELY FOR 
SALE IN CALIF у 


7% | SP ARK PLUG- ASF -42 

GAP,-.042-.04 
6.1/7.0/7.5Е A. 
SPARK PLUG 


ENGINE 
Түр: GAP. SPECIFICATIONS 


ADJUSTMENT . 


IGNITION 
PROCEDURE TIMING ` 
NOTES SPECIFICATION 


| о FORD MOTOR COMPANY 
| _ IMPORTANT VEHICLE INFORMATION 
. THIS VEHICLE 15 EQUIPPEO WITH ЕЕС ІУ/ЕҒІ SYSTEMS. IDLE 


SPEEDS AND IDLE MIXTURES ARE А ADJUSTABLE. SEE SHOP 
MANUAL FOR ADOITIONAL INFORMATIC 


ADJUST IGNITION TIMING WITH THE ТТ ІМ NEUTRAL, 
PARKING BRAKE SET АМО THE WHEELS BLOCKED. ENGINE MUST BE 
AT NORMAL OPERATING TEMPERATUR Е. 


(1) TURN OFF ENGINE. 

. (2) DISCONNECT THE IN-LINE SPOUT CONNECTOR ( OO oR а ). 
(3) ART PREVIO RMED-UP ENGINE. 
(4) ADJUST IGNITION TIMING TO 10*- BTDC. 

(5) TURN OFF ENGINE ANO RESTORE ELECTRICAL CONNECTION. 


FIRING ORDER - 15426378 


THIS VEHICLE CONFORMS. ТО U.S. EPA REGULATIONS APPLICABLE 
TO 1989 MODEL YEAR NEW LIGHT-DUTY TRUCKS. COMPLIANCE 


4QQO FEET. FOR NEW VEHICLE COMPLIANCE ABOVE 4000 
FEET. SEE SERVICE PUBLICATIONS: 


| CATALYST 


22. ENGINE 
TYPE ` 


C P 





PLU 
Б.О. - | 
HE MS -OTSHAGX 


. SPARK PLUG 
GAP SPECIFICATION 


MANUAL TRANS. BOO RPM IN NEUTRAL 





| NON-CATALYST 


TYPICAL VEHICLE EMISSION 
CONTROL INFORMATION DECAL (OVER 8500 GVW) 


: ASE GAP O 046 
жен қай 
ак 


--3.--і”--- 
| A 


PURGE CV 


Li U^ 


1 
| 
| 
| 
| 
| 
| 
| 
| 
| 
= 


| 
J 
Se “|| 


| PUR0E CV 
__ У REST 


] L 
| 

ІШ 

3 -> 


(G7 


FRONT OF VEHICLE 


FAST IDLE 
‚ SPECIFICATIONS 





|: . . TYPICAL VEHICLE EMISSION 
. CONTROL INFORMATION DECAL (UNDER 8500 GVW) 


A10417-2B 
ENGINE VACUUM HOSE 
| ROUTING (TYPICAL) 
VACUUM HOSE ROUTING | 
+ 

{ 
. 
і 
| 
| 
| 
l 
| 3 
i 
|+ | | | | _ _ | 

і 
4! 
ү 
(е) 
t 

+ FRONT OF VEMICLE 
A10418-28 
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MAINTENANCE (Continued) 


Maintenance Schedule Anglicibis To Bronco, ..... 


;| E-150, E-250, E-350 and F-150, F-250, Ғ-350, 
F-Super Duty Trucks 


.. Two maintenance schedules are specified forthe 
1989 model Bronco, Econoline and F-Series trucks. . 


They are.identified by the letters B, and G. The 


application of the various maintenance sohequles | 


аге а$ follows: 


. Catalyst Equipped V Vehicles Require Unleaded 
Fuel Only 


Maintenance Schedule "B'— Gasoline Engine 
Equipped Vehicles with Light Duty Emissions 
(Under 8500 Pounds GVW) ` 


The following catalyst PB váhicies; 
designated for use with "Unleaded Fuel Only" 
should be maintained according to Maintenance 
Schedule "В." 


e F-150 | | р 
е Е-150/Е- 250 апа Club Wagon ТЫ 
° Bronce | 


Catalyst Equipped Vehicles Require Unleaded 
Fuel Only 


Maintenance Schedule G—Gasoline Engine 


‘Equipped Vehicles with Heavy: Duty Emissions 


(Over 8500 Pounds GVW) ` 
The "G" maintenance schedule is used (бі іһе 


| following unleaded fuel vehicles with 4.9L 5. aL and 
* 7.5L EFI engines. | МЕ ж л; 


22% F-150/F-250/F- 350 


e Ғ-5ирег Ошу. 
e Е-250/Е-350 апа Club Wagon 


Maintenance Schedule ''E''—7.3L Diesel | 
Engine Equipped Vehicles. 


- The "E" maintenance schedule is Т” for the 
following Diesel Engine Equipped | Vehicles: | 


° Heavy Duty F- 250- 

-e F-350 | 
e F-Super Duty. 

e Heavy Duty E- 250 
e Е-350 | 


Ы 165 
"wv x 
RE 4% 


REQUIRED MAINTENANCE SERVICE _ 


PROCEDURES 


Refer to the appropriate Sectións of the Engine. 
Shop Manual and the Enginé/Emission Diagnosis* 
manual for the. required maintenance ` service 


е procedures. 


*Can be purchased as a separate item. 
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_ MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE B — NORMAL DRIVING CONDITIONS 


F-150/250 and Bronco Unleaded Fuel Vehicles with Light Duty Emissions (Under 8,500 Ibs. GVWR) ` — 


B.— Required for all vehicles. ` 


r 


b — Required for 49 States vehicles and recommended only for California and Canada vehicles. ü 


Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. . © 2 ` 
NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST. 





Check Engine Coolant Condition and Protection, Hoses and Clamps 
Annually — Prior to Cold Weather қ: Я 


Inspect 
System) 


Inspect and Lubricate Front Wheel Bearings 


Lubricate Steeri ching оа! U-Joints, and Slip Yoke 
ngs ` 





if equipped with Grease 


Lubricate Front Axle R.H. Axle Shaft Slip Yoke (4x4) | 
Lubricate Front Axle Spindle Pins (F-350 4x4) | 

Inspect Әріп е Needle Bearing Lubrication (4x4) 

Inspect Hub Lock Lubrication (4x4) 

Change Transfer Case Oil (4x4) 

- Change Manual Transmission Ой (HD M50D/S5-42 and Warner T18 







* Identifies emission related checks or inspections 
performance of emission related checks or in 


the wheel lug nuts have been loosened. 









UNIQUE DRIVING CONDITIONS | А 
Jf your driving habits FREQUENTLY include опе or тоге of the following conditions: 
ө гіш trips о! less than 10 miles (16 Кт) when outside temperatures remain below 
. freezing. ғ 
- ® Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. . 
e Operating in severe dust conditions. | : 
e Operating during hot weather in stop-and-go “rush hour" traffic... 
e Extensive idling, such as police, taxi or door-to-door delivery use. 
ө Snow plowing. | 


E High speed ration with a fully loaded vehicle (Мах. GVW). un 
Change NGINE OIL АМО OIL P TER every 3 months or 3,000 miles (4 800 km) ” 


. whichever occurs first. — 


Check/regap plugs every 15,000 miles (24 000 km). — ` 
AIR C NER and CRANKCASE EMISSION AIR FIL’ gs 


— It 
AUTOMATIC/HD MANUAL 5-SPEED (S5-42) TRANSMI D — Change each 


30,000 miles (48 000 km) — if your driving habits frequently include one or more of the | 


following conditions: 


ж Wheel lug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles equipped for 
.Snowplowing). See your Owner Guide for proper torque specifications. Also retighten to proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time 


А А 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.01. and 5.8L engines except California and Canada vehicles. 


RS к | 
rating іп severe dust conditions, ask your dealer ы ls ap Jy e intervals. 








Beyond 60,000 miles/96 000 km 
continue recommended maintenance 
„operations at intervals indicated for 

2222 0-60,000 miles/96 000 km 





e т during hot weather (above 90°F, 32°С) and carrying heavy loads and driving in 
': — hilly terrain. | | Я 
e Operating at maximum loads. | 
e Towing а trailer ог slide-in сатрег. ` 
e Door-to-door delivery, police or taxi. — 
e rating a transmission mounted РТО. - Ж м. 
XTREME SERVICE ITEMS | NC RUP 
If your vehicle is operated off-highway, perform the following items every 1,000 miles . 
( 600 km). If your vehicle is operated in mud and/or water, perform the following items 
aily: | . 
e Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
U-joints and slip yoke if equipped with fittings. ` "m ^i ; 
e Inspect front wheel bearings and lubrication. E | | 
€ Lubricate automatic transmission external controls (Bellcrank system). ` ` 
€ inspect disc brake system, lube caliper slide rails. | а-ы 
e inspect drum brake system, hoses and lines. 
e inspect exhaust system for leaks, damage or loose parts. 
€ Lubricate clutch release lever pivot (7.3L and 7.51); 
| ME > CA13378-2A 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE G — NORMAL DRIVING CONDITIONS 


F-150/350 and Super Duty Unleaded Fuel Vehicles with 4.9L, 5.8L, and 7.5L EFI Engines and Heavy Duty Emissions (Over 8,500 Ibs. GVWR) 
G — Required for all vehicles 

g — Required for 49 States vehicles and recommended only for California and Canada vehicles. | 

Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. 


NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCU 


MAINTENANCE MILES (Thousands) | 5 | 10 115 |20 | 25 |30 |35 |40 |45 |50 [55 |60 | 65 | 70 | 75 | 80 | 
OPERATION _ KILOMETERS (Thousands) | 8 |16 |24 |32 |40 |48 |56 |64 |72 |80 |88 [96 | 104 | 


Emission Control Systems 


Change Engine Oil and Oil Filter — 
every 6 months 


Replace Spark Plugs 


Replace Engine Coolant — 
every 36 months OR 


Check Engine Coolant Condition and Protection, 
Hoses and Clamps Annually — Prior to Cold 
Weather | 


Replace Air Cleaner Filter 

Replace Crankcase Emission Filter 
Replace PCV Valve 

Replace Ignition Wires 

Check Thermactor Hoses and Clamps# 
Clean Idle Speed Control Air Bypass Valve 
Other Systems 


Inspect Drive Belt Condition and Tension 
Check Wheel Lug Nut Torque* 


Check and Lubricate Clutch Release Lever 
(7.5L) 


Check Clutch Fluid Reservoir Level 


Lubricate Transfer Case Shift Lever Pivot Bolt 
and Control Rod Connecting Pins 
Lubricate Automatic Transmission Linkage 


(Bellcrank System) 


Lubricate Front Axle Spindle Pins, Steering 
Linkage, Driveshaft U-Joints and Slip Yoke if 
Equipped with Fittings 


Lubricate Front Axle Spindle Pins (F-Super Duty) 


гөрен Disc Brake System, Lube Caliper Slide 
ails 


Inspect Drum Brake System, Hoses and Lines 


=> 
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Beyond 60,000 miles/96 000 km 
continue recommended maintenance operations at 
intervals indicated for 0-60,000 miles/96 000 km 


Inspect and Lubricate Front Wheel Bearings 


Inspect Exhaust System for Leaks, Damage or 
| Parking Вгаке Fluid Level 
(Super Duty) 


Lubricate Throttle Ball Stud 


e оре) o eo о оо] о гео ооо 


Inspect Parking Brake System for Damage and 

Operation 

ns 

a Front Drive Ахе В.Н. Axle Slip Yoke 
x 
Inspect Spindle Needle Bearing Lubrication (4x4) 


Inspect Hub Lock Lubrication (4x4) 
Change Transfer Case Oil (4x4) 


Change Manual Transmission Oil | Я Е № ТІП E 


HD M50D/S5-42 
# identifies emission related checks or inspections. Eligibility for emission 
performance of emission related checks or inspections. 


Eae ае е ejas 
ELLE p x ШИШЕ ИИ ЕЕЕ ois 
Е Арага аа 
оаа заара се ВД 
Е Е ЕЕ s s 
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піго! systems defect and performance warranties and emission recalls are not contingent upon the 










* Wheellug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation. See your Owner Guide for proper torque specifications. Also retighten to 
proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time the wheel lug nuts have been loosened. 





A At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.0L and 5.8L engines except California and Canada vehicles. 


UNIQUE DRIVING CONDITIONS | " 

If your driving habits FREQUENTLY include one or more of the following conditions: 

ө лоп ра of less than 10 miles (16 Кт) when outside temperatures remain below 
eezing. 

ө Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. 

e Operating in severe dust conditions. 

e Operating during hot weather in stop-and-go “rush hour” traffic. 

e Extensive idling, such as police, taxi or door-to-door delivery use. 

® Snow plowing. 

® High speed operation with a fully loaded vehicle (Мах. GVW). | 

Change ENGINE OIL АМО ОШ FILTER every 3 months ог 3,000 miles (4 800 Кт) 

whichever occurs first. | 

т Spark Plugs every 15,000 miles (24 000 Кт). 

AIR CLEANER and CRANKCASE EMISSION AIR FILTERS 

— If operating in severe dust conditions, ask you dealer for proper replacement intervals. 

AUTOMATIC/HD MANUAL 5-SPEED (S5-42) TRANSMISSION FLUID — Change each 

30,000 miles (48 000 km) — if your driving habits frequently include опе or more of the 

following conditions: 


° " zarang during hot weather (above 90°F, 32°C) and carrying heavy loads and driving in 
illy terrain. | | | 

e Operating at maximum loads. 

e Towing a trailer or slide-in camper. 

% Door-to-door delivery, police or taxi. 

€ Operating a transmission mounted PTO. 

EXTREME SERVICE ITEMS - i eg 

f your vehicle is operated off-highway, perform the following items every 1,000 miles 

H or km). № your vehicle is operated in mud and/or water, perform the following items 
aily: ; 

e Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
- U- joints and slip yoke if equipped with fittings. 

€ Inspect front wheel bearings and lubrication. 

e Lubricate automatic transmission external controls (Bellcrank system). 

e Inspect disc brake system, lube caliper slide rails. 

e Inspect drum brake system, hoses and lines. 

e Inspect exhaust system for leaks, damage or loose parts. 


` € Lubricate clutch release lever pivot (7.3L and 7.51). 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE B — NORMAL DRIVING CONDITIONS 


E-150/250 and Club Wagon Unleaded Fuel Vehicles with Light Duty Emissions (Under 8,500 lbs. GVWR) 

B — Required for all vehicles. | 

b — Required for 49 States vehicles and recommended only for California and Canada vehicles. | 

Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. ! 


NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCCURS FIRST 





o 





MAINTENANCE OPERATION. “ MILES (Thousands) | 7.5 | 15 |225 | 30 |37.5 | 45 [525] 60 |67.5 | 75 [82.5] 90 [97.5 | 105 [112.5] 120 | 

KILOMETERS (Thousands) | 12 | 24 | 36 | 48 | 60 | 72 | 84 | 96 | 108 | 120 | 132 | 144 |156 | 168 | 181 | 193 | 
Emission Control Systems | ү | 
Change Engine Ой and Ой Filter — every 6 months OR __|в|в [в |в [в [в [в {в [в [ в [в [в [в [в [в [| 
| Аеріасе Spark Pugs в I I fef f T Tef | J Ls. 
Replace Engine Coolant — every 36 months OR € I ЕТЕ [ [ el T I ЕСТИ Í L [b] 
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Replace Ignition Wires 
Check Thermactor Hoses and Clamps (4.9L, 5.0L, 5.8L)# 
Other Systems | | 


Inspect Drive Вей Condition and Тепзюп 
Check Wheel Lug Nut Torque» ` 





Rotate Tires 
Check Clutch Reservoir Fluid Level 


Inspect and Lubricate Automatic Transmission Shift Linkage (Bellcrank 
- | System) 





| 


Lubricate Steering Linkage, Driveshaft U-Joints, and Slip Yoke 
if Equipped with Grease Fittings 


Lubricate Caliper Slide Rails 
Lubricate Front Axle R.H. Axle Shaft Slip Yoke (4x4) ; | 


Beyond 60,000 miles/96 000 km, 
continue recommended maintenance 
operations at intervals indicated for 
0-60,000 miles/96 000 km. 


and performance warranties and emission recalls are not contingent upon the 







a 


# Identifies emission related checks or inspections. Eligibility for emission control systems def 
performance of emission related checks or inspections. 





ж Wheel lug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation. See your Owner Guide for proper torque specifications. Also retighten to 
‘proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time the wheel lug nuts have been loosened. 






/1 At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.0L and 5.8L engines except California and Canada vehicles. 






UNIQUE DRIVING CONDITIONS e Operating during hot weather (above 90°F, 32°C) and carr 





ying heavy loads and driving in 











If your driving habits FREQUENTLY include one or more of the following conditions: hilly terrain. 
e Short trips of less than 10 miles (16 km) when outside temperatures remain below e Operating at maximum loads. 
freezing. @ Towing a trailer or slide-in camper. 
® Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. @ Door-to-door est оз ог taxi. 
e Operating іп severe dust conditions. , EXTREME SERVICE ITEMS 
e Operating during hot weather in stop-and-go “rush hour’ traffic. — If your vehicle is operated off-highway, perform the following items every 1,000 miles 
ө Extensive idling, such as police, taxi or door-to-door delivery service. (1 600 km). If your vehicle is operated in mud and/or water, perform the following items 
э High PO Ora with a ig loaded vehicle (max. GVW). . - daily: 
-Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) € Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 
whichever occurs first. i U-joints and slip yoke if equipped with fittings. 
Check/regap SPARK PLUGS every 15,000 miles (24 000 km). € inspect front wheel bearings and lubrication. | 
АЯ CLEANER and CRANKCASE EMISSION AIR FILTERS T € Lubricate automatic transmission external controls (Bellcrank system). 
— If operating in severe dust conditions, ask your dealer for proper replacement intervals. e Inspect disc brake system, lube caliper slide rails. 
AUTOMATIC TRANSMISSION FLUID — Change each 30,000 miles (48 000 km) — if your @ Inspect drum brake system, hoses and lines. 







driving habits frequently include one or more of the following conditions: e Inspect exhaust system for leaks, damage or loose parts. 
ө Lubricate clutch release lever pivot (7.51). 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE G — NORMAL DRIVING CONDITIONS 


Е-250/350 and Club Wagon Unieaded Fuel Vehicles with 4.9L, 5.8L, and 7.5L EFI Engines and Heavy Duty Emissions (Over 8,500 168. GVWR) 


G — Required for all vehicles 


g — Required for 49 States vehicles and recommended only for California and Canada vehicles. 
Ford recommends that you perform maintenance on all designated items to achieve best vehicle operation. - 







| 


PERATION 


Emission Control Systems 


Change Engine Ой and Ой Filter — 
every 6 months | 


Replace Spark Plugs 
Replace Engine Coolant — every 36 months OR 


Check Engine Coolant Condition and Protection, 
noses and Clamps Annually — Prior to Cold 
eather 


Replace Air Cleaner Filter 

Replace Crankcase Emission Filter 
Replace PCV Valve 

Replace Ignition Wires 

Check Thermactor Hoses and Clamps # 
Clean idie Speed Control Air Bypass Valve 
Other Systems I 


Lubricate Automatic Transmission Linkage 
(Bellcrank System) 


Lubricate Front Axle Spindle Pins, Steering 
Linkages, Oriveshaft U-Joints and Slip Yoke if 
Equipped with Fittings 


Jg iret Disc Brake System, Lube Caliper Slide 
ails 


Inspect Drum Brake Systems, Hoses and Lines 
Inspect and Lubricate Front Wheel Bearings 


Inspect Exhaust System for Leaks, Damage ог 
Loose Parts 


Inspect Engine Air Induction System (E-350 
over 10, 106. GVWR only) 


Inspect Fan and Fan Shroud (E-350 over | 
10,000 Ibs. GVWR only) 

Inspect Parking Brake System for Damage and 
Operation | 


Lubricate Throttle Ball Stud 
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; NORMAL DRIVING SERVICE INTERVALS — PERFORM AT THE MONTHS OR DISTANCES SHOWN, WHICHEVER OCC 


MAINTENANCE MILES (Thousands) | 5 |10 |15 |20 |25 |30 |35 |40 |45 |50 [55 |60 | 65 | 70 |75 | во | 85 
KILOMETERS (Thousands) | 8 |16 |24 |32 |40 |48 |56 |64.|72 |80 |88 |96 | 104 | 112 | 
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Change Manual Transmission Oil PL TT tt ty ge 
HD М500/55-42 
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ANNUALLY ` 


ө N ° 
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m Beyond 60,000 miles/96 000 km 
continue recommended maintenance operations at 
.intervals indicated for 0-60,000 miles/96 000 km 


# Identifies emission related checks or inspections. Eligibility for emission control systems defect and performance warranties and emission recalls are not contingent upon the 






performance of emission related checks or inspections. 


wheel lug nuts have been loosened. 


UNIQUE DRIVING CONDITIONS — 

If your driving habits FREQUENTLY include one or more of the following conditions: 

e Бор trips ої less than 10 miles (16 кт) when outside temperatures remain below 

reezing. : ; 

© Towing a trailer, using a camper, roof-top carrier or carrying maximum loads. 

e Operating in severe dust conditions. 

e Operating during hot weather in stop-and-go "rush hour” traffic. 

€ Extensive idling, such as police, taxi or door-to-door delivery service. 

ө High speed operation with a fully loaded vehicle (Max. GVW). . 

Change ENGINE OIL AND OIL FILTER every 3 months or 3,000 miles (4 800 km) 

whichever occurs first. 

Check/regap pan ugs every 15,000 miles (24 000 km). 

AIR CLEANER and CRANKCASE EMISSION AIR FILTERS 

— If operating in severe dust conditions, ask your dealer for proper replacement intervals. 
: AUTOMATIC RANSMISSION FLUID — Change each 30,000 miles (48 000 km) — if your 

driving habits frequently include one or more of the following conditions: 


* Wheellug nuts must be retightened to proper torque specifications at 500 miles/800 km of new vehicle operation (100 miles/160 km and 500 miles/800 km for vehicles equipped with dual 
rear wheels). See your Owner Guide for proper torque specifications. Also retighten to proper torque specification at 500 miles/800 km after (1) any wheel change or (2) any other time the 


Л At 60,000 miles/96 000 km, your dealer will replace the PCV Valve at no cost on 4.9L, 5.8L and 7.5L engines except California and Canada vehicles. 








e Operating during hot weather (above 90°F, 32°С) and carrying heavy loads and driving in 


hilly terrain. 
ө Towing a trailer. 


. ө Door-to-door ACE E police or taxi. 
.EXTREME SERVICE ITEMS 


If your vehicle is operated off-highway, perform the following items every 1,000 miles 
(1 жы km). If your vehicle is operated in mud and/or water, perform the following items 
daily: 


% Lubricate front axle spindle pins, steering and clutch linkages, axle and driveshaft 


U-joints and slip yoke if equipped with fittings. 
e Inspect front wheel bearings and lubrication. 
€ Lubricate automatic transmission external controls (Bellcrank system). 
@ Inspect disc brake system, lube caliper slide rails. < 
e Inspect drum brake system, hoses and lines. 
e Inspect exhaust system for leaks, damage or loose parts. 
€ Lubricate clutch release lever pivot (7.5L). 

| СА13381-2А 
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MAINTENANCE (Continued) 


MAINTENANCE SCHEDULE E — VEHICLES EQUIPPED WITH 7.3L DIESEL ENGINES 


SERVICE INTERVALS — PERFORM AT THE MONTHS OR THE DISTANCES SHOWN, WHICHEVER COMES FIRST | 
MAINTENANCE MILES (Thousands) | 5 | 10 | 15 | 20 | 25 | 30 | 35 | 40 | 45 | 50 | 55 | во | 65 | 70 | 75 | 80 | 85 | 90 | 95. 110 1115 | 
OPERATION KILOMETERS (Thousands) | 8 | 16 | 24 | 32 | 40 | 48 | 56 | 64 | 72 | во | 88 | 96 |105 [113 |121 |129 |137 |145 |153 | 177 |185. 


x 
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Emission Control Systems 


Change Engine Oil and Replace Oil Filter — 
every 6 months or at Mileage® 


Check Engine Idle Speed (Adjust as Required) 


Check Throttle Operation and Idle Return Sprin 


Inspect, Clean and Lubricate Face Cam of 
Fuel Injector Pump 


Check Coolant Level in the Radiator and 
Overflow Bottle 
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Check Coolant Condition апа Protection, 

Cooling System/Hoses/Clamps (Prior to : ANNUALLY 

Cold Weather) 

Replace Coolant Every 36 Months or 
eec eec ШИ ШИ БГ ЕШ ЕТ ИШ ШЕШ ИШЕ ИШ И Ж ee К А Е 

engem ШШ И ШЫП mimi иш шы жп шшш ш 
. Tension) - 
| Replace Air CleanerElement® (| | [| | | xi I | I I Ix] | I I | ix] | | ІІ [x] 
| Inspect Engine Air Induction System  . | |] [| | | dx] | J| I ] Ix] 1 I I l.Ix] II Гу Í lx 
Replace Fuel Рме@ OO [| [| Í ! | Í I Í I | | I I I 1 Í Í Í Í Í I | 
| Drain Water from FuelFitterBow@® ss {х TX [x [Хх |x Px [х Ex [x |x [Хх |x |x Ix Ix ух [x |x |x |x [x Ix [x [x | 


Other Systems . 
Check and Adjust Wheel Lug Nut Torque” 


Inspect Exhaust System/Shields/Joints for 
Leaks, Breakage, Looseness, and Corrosive 
Damage 


Inspect Diesel Engine Mounted Noise Hardware 
for Damage or Oil/Fuel Saturation i.e.,; Block 
Panels, Oil Pan Covers, Treated Valve Covers 


Inspect the Vehicle for Missing, Damaged, or 
мае Chassis and Body Mounted Noise 
ields 


Inspect Fan and Fan Shroud (E- and F-350 
Over 10,000 lbs. GVWR Only) 


Lubricate Driveshaft Sp Yoke and U-Joint if 
Equipped with Grease Fittings 


Lubricate Steering Linkage (Only if Equipped 

with Grease Fittings) 

Lubricate Front Axle Spindle Pins (Econoline 
nly 

Inspect and Lubricate Automatic Transmission 

Shift Linkage (Bellcrank System) 


Change Automatic Transmission Fluid(8) 

Check Clutch Reservoir Fluid Level 

Lubricate Clutch Release Lever Pivots 

Check Brake Master Cylinder Fluid Level . : 


Inspect Disc Brake System and Lube Caliper: 
Slide Rails 


Inspect Parking Brake System for Damage and 
Operation 


Inspect Drum Brake Linings, Lines, Hoses 
Rotate Tires 

Lubricate Throttle Ball Stud 

Inspect and Lubricate Front Wheel Bearings 
Inspect Hub Lock Lubrication (4x4) 

Inspect (4x4) Spindle Needle Bearing Lubrication 
Change Transfer Case Oil (4x4) 


NOTE: Checks, Inspections and Lubrication Intervals on 
Non-Emission Items (Other Systems) Should Be Continued 
‚ а the Same Mileage Intervals 


о 
© 
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ration (100 miles/160 km and 500 miles/800 km for vehicles with dual rear 
retighten to proper torque specification at 500 miles/800 km, after any wheel 
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*Wheel lug nuts must be retightened to proper torque specification at 500 miles/800 km of new vehicle 
wheels or vehicles equip for snowplowing). See your Owner Guide for proper torque specification. 
change, or any other time the wheel lug nuts have been loosened. 

(SEVERE SERVICE OPERATION . | МЕ 

When operating your vehicle under any of the following conditions, change engine ой and filter every three months ог 2500 miles (4 000 Кт) whichever occurs first. Use ап engine ой 
conforming to Ford Specifications or the equivalent oil conforming to АРІ service categories of both SF and CD. Do not use oil labeled as only SF or only CD, as they could cause 
engine damage. The oil should be of the proper viscosity (thickness) as identified on page 29. ; 

e Sustained high speed driving at GVWR during hot weather (over 90°F/32°C). 

e Operation in severe dust conditions. 

e Trailer towing for long distances (over 1,000 miles/1 600 km). 

. ® Frequent or extended idling (over 10 minutes per hour of normal driving). 

@More often if operated in severe service or dust conditions. An instrument panel warning light will glow during normal engine operation when filter replacement is required. 

@More frequent intervals may be required dependent on fuel quality and vehicle usage. An instrument panel warning light will glow when servicing is required, or when the ignition key 

is in the START position. | 

@Every 12 months or at mileage. 

(S)For severe service only change fluid every 30,000 miles. The definition of severe service for automatic transmission is as follows: 

The automatic transmission fluid should be changed every 30,000 miles (48 000 km) if your vehicle(s) operate under any of the following conditions: 

— Sustained high speed driving during hot weather (+ 90°F, + 32°С). | 

— owing а trailer for long distances. 

— Accumulating 5,000 miles (8 000 km) or more per month. | | 

— Continuous running service. i . CA13382-2A 
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MAINTENANCE (Continued) и с Ls E 


‚ OWNER MAINTENANCE CHECKS - 










Listed below are vehicle maintenance checks and inspections that should be р. Бу the owner ог нава 
service technician at the indicated intervals. The Owners Guide contains канды са апа service ` 
| information. Ў | 1 is T 





Any adverse conditions should be brought to the attention ot the вае ог qualified , service technician as soon as 
possible. ` | : 3 


~ 


These Owner Maintenance checks are generally not cere Буй warranties “and the owner may be agga io: labor, 
| parts and CSI used. . Е =, | | | 








When ап Owner Stops for Fuel: ` 
° Check the engine oil: level.: | i P yt Е Tr em EE а в а 

ө Check the windshield washer r fluid level. L Jat. И Sà LE uu й 
° Look for low or under-inflated tires. | | : | | 












While Овен the Vehicle: 


ө Note any changes in the sound of the exhaust or r any өтей of exhaust USES in Фе vehicle. 


e Check for vibrations in the steering wheel. Notice any increased steering effort or 90880888 іп: the steering wheel, ог 
| change м its straight ahead position. | 


| ® Notice if the vehicle constantly turns slightly ог. “pulis” | to one side when iraveling on smook level road: ` 


e When stopping, listen and check for dieu sounds, pulling t to. one е side, increased brake "pesan travel or “hard” to | 
push brake pedal. ЭТЕЛЛЕ: 


le If any slipping or changes in the БЕКЕТТЕ of the transmission occurs, check me transmission fluid level. 
e Check automatic transmission PARK fonction. ; 
в Check parking brake- 


Try 







| At Least Monthly: 


| © Check and adjust іе pressure (cold). | 
e Check coolant level in the coolant recovery. reservoir. 
| © Check operation of lights, horn, turn signals, windshield wipers and washers, and hazard warning flasher. - 


€ Check for fluid leaks by inspecting the surface beneath the vehicle for oil, coolant, or other fluid: drips. Clean water "Pru 
from the air conditioning system is normal. | "qe: 


NE 2- 
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MAINTENANCE (Continued) - 




















OWNER MAINTENANCE CHECKS (Cont'd. ) 


_ | At Least Twice a Year (i.e., Every "Spring: 219 Fam: 
| ® Check power steering reservoir fluid level. 


ө Check fluid level in clutch master einder. 

. | ® Check radiator, heater and: Airconditioning hoses for leaks ‹ or Damage: 
‚|е Check for worn tires. — - u | ыт Á | 
ө Clean body and door drain holes. 0-20. -- 
| € Flush complete underside of vehicle. | 
e inspect underbody components for damage. 


ө Check exhaust system for leaks or damage. | | 
| NOTE: lt is normal for a certain amount of moisture and sensing to be. present around the muffler seams. 
The presence of soot, light surface rust or moisture does not indicate a faulty muffler. |. 


| © Check parking brake system. 
€ Check headiamp alignment. | MEE 
ө Check seat and shoulder belt webbing, buckles and release mechanisms. ` д жыйы 80 P US 
| e Inspect seat back latches for proper operation. Ж 
€ Check air pressure in spare tire: 





22% 
wv 









At Least Once a Year: : 
@ Lubricate door hinges and checks and hood hinges. 
| € Lubricate door, hood and deck locks, and latches. 

ө Lubricate door rubber weatherstrips. | 
° Inspect and lubricate automatic transmission linkage and controls. T | 
x ® Clean battery and terminals, check electrolyte level on low maintenance [Ra and replacement batteries. 
ө Сһеск manual transmission, 4x4 transfer case and rear axie fluid levels. 








| Tire Rotation: | | | | 
Tire rotation is recommended by all tire and vehicle manufacturers to, improve wear life айй {о avoid abnormal wear. 


1% Rotate your tires the. first time between 5,000 and 7,500 miles (8,000-12, 000 km) ‹ or earlier if there is any sign ‹ of 
| uneven treadwear. This first rotation is most important. — 


| | Subsequent tire rotations enous be performed at 15, 000 20 mile (24, 000 0 km) n maintenance intervals._ 
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Lubrication Chart апа Lubricant Specifications 











10-03-1 
SECTION 10-03 Lubrication Chart and Lubricant 
| m" 
SUBJECT =. | PAGE SUBJECT - Se a PAGE 
LUBRICATION CHART ...................... 10-03-1 VEHICLE APPLICATION TEE diio asha sia быз 10084 


SPECIFICATIONS ................... IIT 10-03-10 


VEHICLE APPLICATION 


E-150—E-350, F-150—F- 350, F- Pape Duty and . 





Bronco vehicles. 


LUBRICATION CHART 


Important lubrication points for typical chassis 


and enginës are shown in the following illustrations. 


Vehicles with optional equipment may have slightly 
different or additional lubrication points. When 
_ special equipment or accessories are installed on 


the truck, consult the manufacturer's literature for 
lubrication procedures. A table of recommended 
lubricants is included at the end of this Section. 


WARNING: THE AMERICAN PETROLEUM 


CONTINUOUS CONTACT WITH USED MOTOR 
OIL HAS CAUSED SKIN CANCER IN 
LABORATORY MICE. THE EFFECTS OF USED 
MOTOR OIL ON HUMANS HAS NOT BEEN 


ESTABLISHED. IT IS RECOMMENDED, 


HOWEVER, THAT AS A PRECAUTIONARY 


. MEASURE, HUMANS PROTECT THEIR SKIN BY 


WASHING WITH SOAP AND WATER AFTER 


COMING IN CONTACT WITH USED MOTOR OIL. 





INSTITUTE (API) HAS ANNOUNCED THAT 
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LUBRICATION CHART (Continued) 


F-150-250-350 (4 x 4) AND BRONCO CHASSIS LUBRICATION POINTS 


LUBRICATE WITH MULTI-PURPOSE 
GREASE — О7А2-19584-АА (ESR-M1C159-A) 
OR LONG-LIFE LUBRICANT, 
C1AZ-19590-BA (ESA-MIC75-B) 

OR EQUIVALENT 


CHECK FRONT AXLE 
LUBRICANT LEVEL 


PITMAN ARM 
CONNECTION | 
GREASE FITTING 


STEERING LINKAGE 
GREASE FITTINGS 
(4 PLACES) IF SO EQUIPPED 


GREASE | | d GREASE STUB KING PIN 
FITTING ` FITTINGS — F-350 (4 x 4) 
MONOBEAM ONLY ` 
^ у, Aa. 
і : 
1 Z AN и * REPACK FRONT WHEEL 
TES LÁ == W | „BEARING AND LOCKING 
(алалы ы БУГ HUBS (BOTH SIDES) 
AUTOMATIC TRANSMISSION LINKAGE (h = GE m | 
BALL STUD — LUBRICATE WITH "AY, Г 


MULTI-PURPOSE GREASE 
D7AZ-19584-AA OR MANUAL 
LONG-LIFE LUBRICANT TRANSMISSION 

. C1AZ-19590-BA (ESA-MIC75-B) | FILL PLUG 
OR EQUIVALENT .. CHECK LEVEL 


(ON DRIVER'S SIDE) 














2. 
И 


= | 

Е 

1 
2 


CHECK FLUID LEVEL 
22 TRANSFER CASE 
*DRAIN AND REFILL 
TRANSFER CASE 


LUBRICATE UNIVERSAL 
JOINT SPLINE 
FITTING (SLIP YOKE) 
(IF SO EQUIPPED) 


THROTTLE VALVE (TV) CABLE 
LINKAGE 5.0L 
Е.Ғ.І. AOD TRANSMISSION ONLY 
KICKDOWN CABLE LINKAGE 
4.9L ЕРІ. AND 7.5L ЕРІ. 
C-6 TRANSMISSION ONLY 


TRANSMISSION 
DIPSTICK 
(AUTOMATIC) ` 


ім 


- LUBRICATE 
TRANSFER CASE 

SHIFT LEVER PIVOT 
BOLT AND CONTROL 
ROD CONNECTING PINS 





26 * 
an ii vl 
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LUBRICATE FRONT SPINDLE 


LUBRICATE UNIVERSAL JOINT  . 
FITTINGS AND | 
SPLINE FITTING (SLIP YOKE) 

(IF SO EQUIPPED) 


] iw | | ы але BEARINGS 


LUBE CLUTCH 
RELEASE LEVER 


LUBRICATE UNIVERSAL | 

JOINT FITTING 

(USE ROUNDED-NOSE ADAPTER 
FOR FLUSH-TYPE FITTING 

ON DOUBLE CARDAN CENTERING 
BALL ONLY) 


REAR AXLE PLUG — 
- CHECK REAR AXLE 
LUBRICANT LEVEL 


` *DAILY WHEN OPERATING IN DEEP WATER 


Ү1031-2У 
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LUBRICATION CHART (Continued) 





E-150-250-350 TYPICAL CHASSIS . . Е | РІТМАМ ARM 
LUBRICATION РОІМТЅ I CONNECTION STEERING LINKAGE 
DISC BRAKE GREASE FITTING GREASE FITTINGS (4 PLACES) 
FRONT WHEEL 
| саса BEARINGS 


MANUAL 
LUBE CLUTCH 
TRANSMISSION RELEASE LEVER 


FILL PLUG 
CHECK LEVEL 
(ON DRIVER'S SIDE) 


AT KING PIN'- 
ANN FITTINGS ON 


P 
EACH SIDE 
GEARSHIFT ` 
CONTROL LEVERS 











LUBRICATE WITH MULTI-PURPOSE GREASE | pass 
D7AZ-19584-AA (ESR-MIC159-A) OR LONG-LIFE = 
LUBRICANT, СІА2-19590-ВА (ESA-MIC75-B) | ыз 
d BALL STUD-LUBRICATE WITH 
Ker LUBRICATE : MULTI-PURPOSE GREASE 
UNIVERSAL D7AZ-19584-AA OR LONG-LIFE 
JOINT FITTING LUBRICANT CIAZ-19590-BA 
(IF SO EQUIPPED) (ESA-MIC75-B) 
т ТТІ. ' OR EQUIVALENT 


rn — Í | LUBRICATE 


GREASE SLIP 
| YOKE SPLINE 
d 





FITTING 


REAR AXLE 
PLUG – E-150 
(FORD AXLE) 











Se 
_ LUBRICATE UNIVERSAL — 
| JOINT FITTING | 
THROTTLE VALVE (TV) CABLE 
(IF SO EQUIPPED). | LINKAGE 4.9L AND 5.0L Е.Ғ.І. ENGINE 
AOD TRANSMISSION ONLY 
KICKDOWN CABLE LINKAGE, 4.91, 5.8L, 
ЕРІ. AND 7.5L Е.Р... С-6 
k TRANSMISSION 

TRANSMISSION lal Pe 
DIPSTICK  — d - 
(AUTOMATIC) 

E REAR AXLE 

E PLUG ^ 

DANA AXLE | 
А E-250-E-350 | ¥1167-28 
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LUBRICATION CHART (Continued) 


| F-150-250-350 (4 x 2) AND F-SUPER DUTY CHASSIS LUBRICATION POINTS 






GREASE 
FITTINGS 






SPINDLE 
GREASE 
FITTINGS 


SOLID І-ВЕАМ FRONT AXLE F-SUPER DUTY 
NOTE: USE LONG LIFE LUBRICANT 
C1AZ-19590-BA (ESA-MIC75-B) OR EQUIVALENT 


NOTE: USE LONG-LIFE 









OR EQUIVALENT IN FITTING ONLY 
` TRANSMISSION | | 
DIPSTICK ` 
- (AUTOMATIC) 









GREASE FITTING ПЕ ROD 


FITTING 


LUBRICATE WITH MULTI-PURPOSE GREASE- ` 
D7AZ-19584-AA OR LONG-LIFE | 
LUBRICANT, C1AZ-19590-BA 
(ESA-MIC75-B) OR EQUIVALENT 

Е w 



























NENNEN, 

| / Y 20%; == 
“Q 
| W Ex á ы 

AUTOMATIC TRANSMISSION LINKAGE - xd 
E | LUBRICATE 

KING PIN (TWO GREASE | 
‚ -FITTINGS ON EACH) ть 


| F-SUPER DUTY АМО 
ud ues | F-350 (4x4) ONLY MANUAL TRANSMISSION 


FILL PLUG 
CHECK LEVEL 
` (ON DRIVER'S SIDE 
FOR 5 SPEEDS) 
(ON PASSENGER SIDE FOR 
TR 4 SPEED) 
BALL STUD 
LUBRICATE WITH MULTI-PURPOSE 
GREASE D7AZ-19584-AA OR LONG-LIFE 
LUBRICANT CIAZ-19590-BA (ESA-MIC75-B) 
‚ОВ EQUIVALENT 
“ j : 





TRANSMISSION T-V 


O 
LEVER PART OF TRANSMISSION 
REFERENCE . 
THROTTLE VALVE (TV) CABLE LINKAGE 4.9L = 
AND 5.0L E.F.I. ENGINE AOD TRANSMISSION ONLY 
KICKDOWN CABLE LINKAGE, 4.9L Е.Ғ.І., 5.01 E.F.I. 


5.81. E.F.I., 7.51. Е.Р.1. 


LUBRICANT, CIAZ-19590-BA (ESA-MIC75-B) | 


GREASE FITTING 


CAST TWIN I-BEAM FRONT AXLE F-150-250-F-350 (4x2) 
NOTE: USE MULTI-PURPOSE LONG LIFE LUBRICANT . 
C1AZ-19590-BA (ESA-M1C75-B) OR EQUIVALENT 


a 
















TIE ROD - GREASE FITTING ON EACH SIDE 
(FORWARD OF AXLE ON 4 WHEEL DRIVE) 


REPACK FRONT | 
WHEEL BEARINGS 


| LUBRICATE 

‚ UNIVERSAL 
JOINT FITTINGS 
(IF SO EQUIPPED) 


LUBRICATE 
UNIVERSAL JOINT SPLINE 
FITTING (SLIP YOKE) 


UNIVERSAL JOINT FITTING 
(IF SO EQUIPPED) 


.. REAR AXLE PLUG 
F-SUPER DUTY (DANA AXLE) 
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‘LUBRICATION CHART (Continued) 
F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS Б АМО 
MOTOR HOME CHASSIS LUBRICATION POINTS 


REPACK FRONT 
‚ WHEEL BEARINGS 


“DRAG LINK 
_ 2FITTINGS 


KING PIN (TWO GREASE 
FITTINGS ON EACH SIDE) 









^. № сәмбі BOLT 
| | | ` 2 EACH SIDE 
| : š ТЕ RÓD, ` ` 
- ` LUBRICATE . 1 FITTING ON | 
` . CLUTCH RELEASE — ` EACH SIDE e 
x LEVER ` к. 
MANUAL TRANSMISSION ` | ` 
» -. ". FILL PLUG e 
- . CHECK LEVEL | | | ` 
№ | (ON DRIVER'S SIDE) . LUBRICATE 
GREASE е | А ^ LUBRICATE UNIVERSAL JOINT SPLINE 
FITTING . `. UNIVERSAL JOINT. _ FITTING (SLIP YOKE) 
TN GREASE FITTINGS FITTING | 








(3 PLACES) 


_ SPINDLE 
GREASE 
- FITTINGS 


SOLID I-BEAM FRONT AXLE F-SUPER DUTY — - 
| COMMERCIAL STRIPPED CHASSIS — : 
MOTOR HOME CHASSIS 
NOTE: USE LONG LIFE LUBRICANT . 
C1AZ-19590-BA OR EQUIVALENT Б 


REAR AXLE PLUG. Y 
F-SUPER DUTY (DANA MODEL 80 
"TOC AXLE) | Í 
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LUBRICATION CHART (Continued) _ 


E-150-250-350 4.9L ENGINE LUBRICATION POINTS "RADIATOR COOLANT LEVEL ` ` 







I WS - REFER TO THE 
WINDSHIELD «nS > APPROPRIATE SHOP 
WIPER SOME = MANUAL FOR CHECKING, 
.  , ; RESERVOIR | | — DRAIN AND FILL PROCEDURE 
e 22 NO №№ ея 





IT 


| 


272/774 42) 


FILLER САР Re D 53 "E 
i E 

| | с Las FLUID LEVEL АТ 
OPERATING TEMPERATURE 
66° TO 77°С (150% ТО 170%) 


FLUID LEVEL АТ ROOM 
TEMPERATURE 21° TO 35° 








HYDRAULIC CLUTCH 
RESERVOIR-CHECK | 
. ` “FLUID LEVEL WITH 

_ DIAPHRAGM REMOVED 


е 
УУСУ 
OOO 
a ААД е 


ВНАКЕ MASTER 


ç 
ES 



































` CYLINDER-CHECK (70° TO 95°F) 
FLUID LEVEL AR ~ 
| .^ AUTOMATIC TRANSMISSION 
| UN. DO NOT FLUID LEVEL DIPSTICK 
. POWER STEERING PUMP DRIVE MARK ` CHECK WITH ENGINE | 
DIPSTICK FLUID SHOULD | N RUNNING AND TRANSMISSION ` 
” BE IN THE FULL AIR FILTER. IN PARK 
HOT OR FULL COLD REPLACE ELEMENT | 
. RANGE, DEPENDING:ON `АТ RECOMMENED 
FLUID TEMPERATURE INTERVAL 
PCV VALVE | 
M E . REPLACE AT | 
ENGNE OIL | | : INTERVAL ` | 
22 LEVEL DIPSTICK шл ЕТ ОЛЕН B 
l INTERVAL . 
MAINTAIN ENGINE | | | qu | 7 
OIL IN SAFE RANGE | га COAT GASKET ы | | | 
| AMET : .WITH ENGINE OIL | TT Y2734-2D. 
b E-150-250-350 5.8L ENGINE LUBRICANT POINTS f © ` AL : 
š ES E | | T LEVEL 
É — woseo ФО — омтолсоолити 
me | Ё (ЖЫ 4025 SES ÑO APPROPRIATE SHOP 
| 2 | | N 4 Е . MANUAL FOR CHECKING, | 
E ZEN | BRAKE MASTER area DRAIN AND FILL PROCEDURE 
- a. ba. 262 CYLINDER CHECK NES МЕ FITER 
TR о Pi а 6 JJ REPLACE ELEMENT 
І = AT RECOMMENDED . 
POWER. STEERING PUMP ` (жәме | INTERVAL m 
DIPSTICK FLUID SHOULD | | 
ВЕ IN THE FULL | T | 
HOT OR FULL COLD , BATTERY 
` RANGE, DEPENDING ON ENGINE OIL 
FLUID TEMPERATURE ! FILLER САР 
| | DISTRIBUTOR | 
| =< Q HYDRAULIC CLUTCH. | | "tet. FLUID LEVEL AT 
REN RESERVOIR CHEE t OPERATING TEMPERATURE : 
Э» usss FLUID LEVEL WITH ` К «| 66° ТО 77°С (150% TO 170°F) 
DIAPHRAGM REMOVED . FLUID LEVEL AT ROOM 
| | | ТЕМРЕВАТОВЕ 21° ТО 35°С 
DO МОТ (70% ТО 95°F) VEM 
DRIVE MARK | 
. ЕМСІМЕ Быны 
- OIL LEVEL ЕЕ 
DIPSTICK | 









AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK ` 


| : MAINTAIN ENGINE 
" - OIL IN SAFE RANGE 
OIL FILTER . 


CHECK WITH ENGINE 
REPLACE AT RUNNING AND TRANSMISSION 
RECOMMENDED Е IN PARK  — | 


INTERVAL ^ "Y | 
. COAT GASKET POP 
WITH ENGINE OIL Се 
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LUBRICATION CHART (Continued) 


E-150-250-350 7.3L DIESEL ENGINE LUBRICATION POINTS 


| стаз) М. 
ЫЛ э ЗЕ 






"E 
2.27..- 


POWER STEERING PUMP 
DIPSTICK FLUID SHOULD 
BE IN THE FULL 

HOT OR FULL COLD 





КЕНЕ, BF RADIATOR COOLANT LEVEL RANGE, DEPENDING ON 
Қан . REFER TO THE FLUID TEMPERATURE 
APPROPRIATE SHOP 
MANUAL FOR CHECKING, 
DRAIN AND FILL PROCEDURE "ME 
MAINTAIN ENGINE 
BATTERY BATTERY OIL IN SAFE RANGE 
COOLANT 
RESERVOIR | 
BOTTLE ENGINE OIL 
FILLER CAP 





REPLACE AT 
RECOMMENDED 
INTERVAL 


ENGINE OIL 
LEVEL DIPSTICK 


' ВВАКЕ MASTER 
CYLINDER-CHECK 
FLUID LEVEL | | 


AIR FILTER 
REPLACE ELEMENT 
AT RECOMMENDED 


FUEL FILTERAWATER SEPARATOR 







DO NOT 
OVERFILL 


AUTOMATIC TRANSMISSION 
FLUID LEVEL DIPSTICK 
CHECK WITH ENGINE 
RUNNING AND TRANSMISSION 
IN PARK: 
=l 


FLUID LEVEL AT 
OPERATING TEMPERATURE 
66° TO 77°C (150° TO 170°F) 


FLUID LEVEL AT ROOM 
TEMPERATURE 21° TO 35°C 


INTERVAL (70° TO 95°F) 
OIL FILTER 
‚ COAT GASKET WITH RECOMMENDED ` DRIVE MARK 
. ENGINE OIL INTERVAL $ Ү2726-2Е 
F-150-250-350 АМО BRONCO 4.91. ENGINE LUBRICATION POINTS 
WINDSHIELD WASHER RADIATOR COOLANT LEVEL 
RESERVOIR AND REFER TO THE | 
RADIATOR OVERFLOW APPROPRIATE SHOP DO NOT 
- BOTTLE MANUAL FOR CHECKING, OVER FILL 


POWER STEERING PUMP 


DRAIN AND FILL PROCEDURE 


DIPSTICK FLUID SHOULD 
















MAINTAIN ENGINE 


. . BEIN THE FULL Exe BATTERY ОШ IN SAFE RANGE 
HOT OR FULL COLD’ m 
RANGE, DEPENDING ON ` | E" Tl Ее m 
FLUID TEMPERATURE | = 58 
x on AT RECOMMENDED 25255 
| ENGINE OIL т INTERVAL . | оло 
EEA AT бай ей = AUTOMATIC TRANSMISSION 
RECOMMENDED = FLUID LEVEL DIPSTICK 
INTERVAL DISTRIBUTOR (ір CHECK WITH ENGINE 
| LR RUNNING AND 
ОР | (959 TRANSMISSION ІМ PARK 
Жасады | BEN FLUID LEVEL AT 
BRAKE MASTER | "o z OPERATING TEMPERATURE 
СУНМОЕВ-СНЕСК- ыы 12 z C (150 
О FLUID LEVEL ( АЕ | 
E REPLACE AT FLUID LEVEL AT ROOM ` 
| Шу А-Г.) 2 RECOMMENDED TEMPERATURE 21° TO 35°C 
COAT GASKET d Ж INTERVAL (70° TO 95°F) | 
WITH ENGINE a | "M 
ой MN» м | DON 
HYDRAULIC CLUTCH Ч < С. DRIVE MARK UN 
FLUID RESERVOIR SY Ери 
-СНЕСК FLUID LEVEL WITH SS | 
DIAPHRAGM REMOVED Е 
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LUBRICATION CHART (Continued) 


POWER STEERING PUMP | WINDSHIELD 







Do ame S WASHER F-150-250-350, F-SUPER DUTY AND BRONCO 5.8L- 
lS BE IN THE FULL = | RESERVOIR ' AND 7.5 Е.Ғ.І. ENGINE LUBRICATION POINTS 
HOT OR FULL COLD Е AND ENGINE COOLANT E P | к 
АҒ RADIATOR COOLANT LEVEL 


RANGE, DEPENDING ON . . RECOVERY RESERVOIR 


FLUID TEMPERATURE REFER TO THE MAINTENANCE 


san SECTION IN THE APPROPRIATE 
AIR FILTER 





‚ SHOP MANUAL FOR CHECKING 
REPLACE ELEMENT DRAIN AND FILL PROCEDURE 
AT RECOMMENDED | DRE 
INTERVAL  - | BATTERY 
С ENGINE OIL 
“FILLER CAP PCV VALVE ` 
: REPLACE AT 
DISTRIBUTOR RECOMMMENDED 
| | | INTERVAL 
COAT GASKET WITH С. 
ENGINE OIL а FLUID LEVEL AT 
292 OPERATING TEMPERATURE 
ENGINE OIL 894 | 66° ТО 77°C (150° ТО 170°) 
LEVEL DIPSTICK 7 PEL FLUID LEVEL AT ROOM 
OIL FILTER | | 2 B . TEMPERATURE 21% TO 35°С 
REPLACE AT | | 00 МОТ (70% ТО 95°F) 
RECOMMENDED DO NOT | | DRIVE MARK TP 
INTERVAL : OVERFILL š AUTOMATIC TRANSMISSION 


FLUID LEVEL DIPSTICK 
CHECK WITH ENGINE 
RUNNING AND TRANSMISSION 


HYDRAULIC IN PARK 
CLUTCH FLUID 





MAINTAIN ENGINE 
OIL IN SAFE RANGE 


BRAKE MASTER 





CYLINDER-CHECK RESERVOIR- 
FLUID LEVEL ` CHECK FLUID 
| LEVEL WITH 


DIAPHRAGM REMOVED Y2738-2E | 


F-SERIES АМО BRONCO 5.0L ENGINE LUBRICATION POINTS - 
ВАТТЕВҮ 


















POWER STEERING PUMP RADIATOR COOLANT LEVEL | | 
DIPSTICK FLUID SHOULD REFER TO THE x DISTRIBUTOR 

BE IN THE FULL HOT APPROPRIATE SHOP | 

OR FULL COLD ВАМСЕ, MANUAL FOR CHECKING, = | 

DEPENDING ON FLUID DRAIN AND FILL PROCEDURE Ñ E- КЕН 

` TEMPERATURE . ME о © 
Б zl AIR-FILTER ` ЕСЕ 

wd we р 

—— 27 RECOMMENDED | FLUID LEVEL АТ 


OPERATING TEMPERATURE 
66° TO 77°C (150° ТО 170%) 


FLUID LEVEL 'AT ROOM ` 
5 — TEMPERATURE 21° ТО 35°С 


а (70° ТО 95°) ` : 


AUTOMATIC TRANSMISSION 


INTERVAL 


| — ENGINE - 
w Ë | OIL FILLER 
.  WINDSHIELD QO | 
WASHER ° 
RESERVOIR AND | 


















DO МОТ 
ENGINE COOLANT FLUID LEVEL DIPSTICK 
RECOVERY DRIVE MARK CHECK WITH ENGINE 
OIL FILTER RESERVOIR N | RUNNING AND TR ONSMISSION 
REPLACE AT У - PCV VALVE 
RECOMMENDED - О) REPLACE АТ 
INTERVAL. E | шу RECOMMENDED 
BRAKE MASTER ENGINE OIL INTERVAL - 


CYLINDER-CHECK LEVEL DIPSTICK 


FLUID LEVEL 






MAINTAIN ENGINE 
OIL IN SAFE RANGE AE 
DO NOT ADD OIL 





HYDRAULIC < 

CLUTCH FLUID 5 /. BEYOND "MAX" 

RESERVOIR DO NOT 

CHECK FLUID OVER FILL 

| LEVEL WITH 
COAT GASKET DIAPHRAGM REMOVED | 
WITH ENGINE OIL m 
j Y2739-2E 
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LUBRICATION CHART (Continued) 


F-250 HD, F-350 AND F-SUPER DUTY 7.3L ENGINE LUBRICATION POINTS 


RADIA 
` BATTERY 








TOR COOLANT LEVEL 


REFER TO THE APPROPRIATE 
SHOP MANUAL FOR | 







СНЕСКІМС, DRAIN AND 
| FILL PROCEDURE 
POWER STEERING PUMP | 
DIPSTICK FLUID SHOULD 
BE IN THE FULL BATIERY 
` HOT OR FULL COLD ENGINE OIL 
RANGE, DEPENDING ON FILLER CAP ` | 
FLUID TEMPERATURE | MAINTAIN ENGINE 
ея ENGINE: FUEL FILTER/ OIL IN SAFE RANGE 
WATER SEPARATOR 
REPLACE AT COOLANT НЕР т 
ВЕСОММЕМОЕО RECOVERY А 
INTERVAL RESERVOIR ha aaa 
| | . DO NOT 
WINDSHIELD | 
WASHER OVERFILL 
RESEBNDNE AUTOMATIC TRANSMISSION 
| FLUID LEVEL DIPSTICK 
ENGINE OIL CHECK WITH ENGINE 
LEVEL DIPSTICK RUNNING AND TRANSMISSION 
| ІМ РАВК 
ы gage FLUID LEVEL AT ` 
р Я | OPERATING TEMPERATURE 
| | c г FLUID LEVEL АТ ROOM 
BRAKE MASTER AIR FILTER и бан 10956 
CYLINDER-CHECK Z сутон C ID ` | <” REPLACE ELEMENT - | MEE 
FLUID LEVEL ` ; > m AT RECOMMENDED | 
. FLUID LEVEL WITH <S, DO NOT DRIVE MARK 


‚ DIAPHRAGM REMOVED 


Ү2740-2Е 
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SPECIFICATIONS 


LUBRICANT SPECIFICATIONS — E-150 — E-250 — E-350, F-150 — F-250 — F-350, F-SUPER DUTY AND BRONCO 


` Ford Part Name Ford Part Number Ford Specification | 


Windshield Washer Reservoir | | — UtraClar . _ С9А7-19550-АА or BA ESR-M17P5-A 
К Windshield Washer Solvent | | 
Body Hinges, Latches, Door Striker Plates and Rotor, . Multi-Purpose Grease 07А2-19584-АА: ESR-M1C159-A 


Seat Tracks, Door Tracks and Checks, Hood Latch and 
Auxiliary Latch, Spare Tire Carrier Latch | | | 
Lock Cylinders, Outside Spare Tire Lock - .. Lock Lubricant D8AZ-19587-AA ESB-M2C20-A 
Front Axle Spindle Pins, Front and Rear Spring Shackle Long-Life Lubricant __· ` C1AZ-19590-BA ЕЅА-М1С75-В - 
Pins, Steering Column U-Joints, Clutch Linkage Fittings, is 
Universal Joints, Joints with Zerk Fittings, and Slip Yoke 
Pivots, Parking Brake Linkage Pivots and Clevises, . 
Transmission Contro! Linkage Pivots 


Front Wheel Bearings and Rear Wheel Bearings Brake and Long-Life-Lubricant С1А2-19590-ВА ESA-M1C75-B 
Clutch Pedal Shaft. | | | | 





















4x4 Front Drive Axle, U-Joints, Wheel Bearings and Spindle ESA-M1C198-A 
Needle Bearings | | | 


Power Steering Reservoir ` | Premium Power Steering Fluid XT-1-QF or ESW-M2C33-F 
: | | "^ "| Е6А2-19582-АА Е 


| 



























Clutch Release Lever at Pivots | Long-Life Lubricant 22 С1А2-19590-ВА ЕЗА-М1С75-В 
Engine Oil — АІ Gasoline Engines _ Motorcraft Motor Oil XO-5W30-QSP ESE-M2C153-E 
i Ж 5М/30 and XO-10W40-QP and API SG or 
222 10W40 Super Premium . XO-10W30-QP SG/CE . 
10W30 and 20W40 Premium XO-20W40-QP . 
SAE-30 and x XO-30-QSD 
| | | | 15W40 Super Duty ‚ XO-15W40-QSD 
Engine Oil — Diesel@) Motorcraft Motor Oil XO-15W40-QSD API SG/CE or 
(Consult respective engine owners guide for 15W40 Super Duty — | ХО-30-050 SG/CD or 
recommendations) | SAE-30 Super Duty | ESE-M2C153-E 
_| Engine Ой Filter — Diesel | Oil Filter E3TZ6731A (FL784) | | 
Engine Oil Filter — Gasoline | Motorcraft Long Life D9AZ-6731-A (FL-1A) ES-E1ZE-6714-AA 


| Oil Filter 


C6 E4OD and AOD Automatic Transmission Motorcraft MERCON® XT-2-QDX or DDX ESP-M2C166-H 
Multi-Purpose Automatic ` 
Transmission Fluid 


Speedometer, Parking Brake Cable Speedometer Cable Lubricant D2AZ-19581-A ESF-M1C160-A 


Accelerator Control Kickdown (Automatic 6 Cyl.) Long-Life Lubricant | C1AZ-19590-BA ESA-M1C75-B 
Steering Linkage — Lubricate only where equipped with _ Long-Life Lubricant C1AZ-19590-BA ESA-M1C75-B || 
grease fittings 

Accelerator Linkage — Ball Socket Long-Life Lubricant C1AZ-19590-BA ESA-M1C75-B 


Ford Axles (Conventional and Limited-Slip) (3) Hypoid Gear Lubricant Е0А2-19580-АА  - ESP-M2C154-A | 


Transfer Case — Four-Wheel Drive | Motorcraft MERCON® XT-2-QDX or DDX ESP-M2C166-H 
| . : Multi-Purpose Automatic 
| | | Transmission Fluid | | 
Transfer Case Shift Lever Pivot Bolt and Control Rod ` Long Life Lubricant | C1AZ-19590-BA ESA-MIC75-B 
Connecting Pins | ES | | 
Front and/or Rear Dana Axles and Dana Limited Slip Hypoid Gear Lubricant C6AZ-19580-E ESW-M2C105-A 
| Rear Axles @ 


4-Speed Manual Transmission — Warner T18@ Standard Transmission Lube D8DZ-19C547-A | ESP-M2C83-C 


Release Bearing for Clutches with Concentric Slave Cylinders Long Life Lubricant C1AZ-19590-BA | ESA-M1C75-B 


Release Bearing for Conventional Systems Long Life Lubricant C1AZ-19590-BA ESA-M1C75-B 


5-Speed Manual Overdrive Transmission — Mazda Motorcraft MERCON® XT-2-QDX or DDX ESP-M2C166-H 
| | Multi-Purpose Automatic 
| Transmission Fluid 


( Add 8 oz. of Friction Modifier С8А2-198546-А EST-M2C118-A or equivalent to refill Dana limited slip axles.. 

- @) For arctic winter operation below —25*C (—10°Е) but not above —7°C (20°F), use engine oil SAE 5W-30 SG/CD or SG/CE. : 

@ For Ford design rear axles: Add 4 oz. of Friction Modifier С8А2-198546-А EST-M2C118-A for complete refill of 8.8 inch ring gear limited slip rear axles. For F-250, 
F-350 with 10.25 inch ring gear limited slip rear axles add 8 oz. of Friction Modifier C8AZ-19B546-A EST-M2C118-A. 


(4) Requires 6.5 pints. | | | CY2439-2H 
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SPECIFICATIONS (Continued) ` 


LUBRICANT SPECIFICATIONS — E-150 — E-250 — E-350, F-150 — F-250 — F-350, F-SUPER DUTY AND BRONCO (Cont'd.) 




























La. 1. Ford Part 
ltem MR ++ Name 
5-Speed Manual Overdrive Transmission 2Ғ(55-42) г Motorcraft MERCON® 


| _ Multi-Purpose Automatic - 


A Ford Рай — _ Ford | | 
f Number Specification 
^ .* Transmission Fluid ` 


XT-2-QDX or DDX ESP-M2C166-H - 
г | Multi-Purpose Grease 07А7-19584-АА ^ ESR-MICI59-A 














| Automatic Transmission Shift Linkage . .- 


` Transmission Throttle Valve (TV) Lever — AOD Only 5 
Transmission Kickdown Lever C6 (EFI Engines) ` 


Disc Brake, Caliper, Rails 






|- Disc Brake Caliper 
Slide Grease | 
- . Motorcraft MERCON® 


-- Multi-Purpose. Automatic 
Transmission Fluid 


Heavy-Duty Brake Fluid 






" LongLife Lubricant | — C1AZ-19590-BA Е5А-М1С758 | | 
_ D7AZ-19590-A ЕЅА-М1С172-А | 




























| F-Super Duty Parking Brake - 









- XT-2-QDX or DDX - ESP-M2C166-H 


Hydraulic Brake Master Cylinder — - ESA-M6C25-A 


| Hydraulic Clutch Master Cylinder® 


| | C6AZ-19542-AA or BA 
Brake and Clutch Pedal Pivots and Clevises _ 





с Engine Ой SAE-10W ` ESE-M2C153-E || 
ІК АА | API-SG `` ` 

Steering Gear Grease СЗА2-19578-А ESW-M1C87-A 
J- Longlife | С1А7-19590-ВА ЕЅА-М1С75-В 
22. Lubricant к S p^ 2 ааа 







‘Manual Locking Hubs ON 400002 u 
Driveshaft, Universal Joints (if equipped with fitting), — . 
Slip Yoke and Spring Stud Shackles Except Stripped Chassis . 
and Motor Home Chassis. о _ TANE | 

| Driveshaft, Universal Joints and Slip Yoke и ` 
F-Super Duty Stripped Chassis and Motor Home Chassis 
Exhaust Control Valve | | m | 



















| | High. Temperature Grease 


| _ ЕЅІ-МІСТ73-А 
_ :NLGI, No. 2 | 
Rust Penetrant — — | 7А2-19А501-АА ESR-M99C56-A 












|. ` and Inhibitor ° ] ` | ae | 
Premium Cooling System Fluid | ` Е2Ғ7-19549-АА ESE-M97B44-A | 
Silicone Lubricant. | COAZ-19553-AA ESR-M13P4-A 


C1AZ-19590-BA ESA-M1C75-B 








Engine Coolant 


Drive Shaft, Slip Yoke, Double Cardan | . - 





Joint Center Ва! 








Automatic Locking Hubs — 4x4 tt” $ Automatic Hublock ` ` -E1TZ-19590-A ESL-M1C193-A 
^ ы Б 3 Мете "Grease > eS nd EE 
- OAs the clutch disc wears, the fluid level in the reservoir will rise. Fluid level above the "step" is an indication of disc wear, NOT overfill _ CY2440-2H 
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SECTION 10-04 Hoisting, Jacking and Towing | 





SUBJECT ` 


HOISTING 
Bronco, Е-150--Е-250--Е-350, F-150—F- 5 
250--Ғ-350,........................... . 10-04-1 
JACKING ............. SERERE PEE Vue E s :10-04-1 
General Wrecker Towing Procedure Eti алада 10-04-2 - 


VEHICLE APPLICATION 


E-150 Through. E-350, Е-150 Through. F350, | 
Е- Super Duty and Bronco vehicles. mE ! 


` PAGE . 


‚ SUBJECT- 
| TOWING (Contd) | "505 2 6% B 
Towing Slings/Chains/Hooks: . 1...........1. 10-04-3 
TOWING CONNECTIONS—LIGHT TRUCK ом. 08 Be 
Front Wheels Off Ground ............. ee e 10-04-4 
Rear Wheels Off Ground .......... 2. ix 10-04-11 "E 
VEHICLE APPLICATION ............. is uda 710-0441 





HOISTING 


Bronco, Е-150--Е-250--Е-350, Е-150--Ғ- - 
250—F-350, and F-Super Duty 


. Damage to suspension and/or steering linkage | 


components may occur when positioning hoist 
adapters. Front adapter (pads) should be positioned 
carefully to ensure maximum contact under the 
center of the lower suspension arms.or spring 
supports as near wheels as practical. Rear 


suspension hoist adapters (forks) should be placed -| 


under spring mounting pads or rear axle housing, but 
adapters must not interfere with shock absorber 
mounting brackets. | 


When raising a vehicle on a twin post hoist, care 


should be taken to position the vehicle so that the. 
hoisting forks do not damage the axle carrier casting 


or rear cover. 
' JACKING 


WARNING: TO MINIMIZE THE RISK ОҒ. 
PERSONAL INJURY, DO NOT PUT ANY 
PORTION OF YOUR BODY UNDER THE VEHICLE 


WHILE THE VEHICLE IS ON THE JACK. THE 
JACK IS PROVIDED FOR EMERGENCY WHEEL 
AND TIRE CHANGING ONLY. 








WARNING: ON VEHICLES EQUIPPED WITH А. 
TRACTION-LOC AXLE, NEVER RUN THE 
. ENGINE WITH ONE WHEEL OFF THE GROUND, 
SUCH AS WHEN CHANGING А ТІНЕ. THE ` 
WHEEL STILL ON THE GROUND COULD CAUSE 


~ THE VEHICLE TO MOVE. 


When lifting a vehicle with the vehicle (аск or m 
floor jack, block the diagonally opposite wheel to 
prevent vehicle from moving. | 


CAUTION: On vehicles equipped with an under 
chassis mounted spare tire, remove the tire, ` 
wheel or tire carrier from the vehicle before itis 
placed in a high lift position in order to avoid 


sudden weight release from the chassis. 


Position floor jacks under axles, radius arms or 
spring hangers as close to the wheels as possible. 


| Refer to the owner's manual and jacking decal. 


To raise heavy vehicles with floor jacks, follow the. 
jack manufacturer's recommendations for 
placement of jack. Do not exceed the rated lift 
capacity of any jack. 
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TOWING 


General Wrecker Towing Procedure ` 


Е-150—Е-250—Е-350; F-150—F-250—F-350— .. . 


F-Super Duty and Bronco 
Preparatory Steps 


Release the parking brake and place ihe 


transmission in neutral. As a general rule, towed 


vehicles should be pulled with the driving wheels off 
the ground. If the vehicle is to be towed on its drive ` 


wheels, the transmission and differential must be 


operable. If not, place the rear wheels on a dolly or ` 


disconnect the rear driveshaft. 


When a vehicle is towed on its front wheels, the. ` 
steering wheel must be clamped in the straight ` 


ahead position with. а steering wheel clamping 
device designed for towing service use, such as 
those provided by towing system manufacturers. 


Do not use the vehicle's steering column lock to 


. lock the wheels in a straight ahead position when ` | 


pulled from the rear. If the ignition key is not 
available, place a dolly underneath the driving 


wheels of the vehicle and tow with the non-driving ` 


wheels raised. 


Towing 4-wheel drive manual shift vehicles are o to be | 


handled as follows: 


1. Transmissions (automatic or manual) should be 
placed in N (neutral). | 


2. On vehicles equipped with manual hubs, place А 
hubs іп FREE position. . | 


3. Place transfer case in neutral. 


CAUTION: Improper towing of the vehicle could 
result in transmission and/or transfer case 
damage. Always follow the outlined towing 
procedures. It is recommended that only a 
unloaded vehicle be towed when either the front 


сог rear wheels are off the ground. 


Towing 4-wheel drive vehicles with Touch Drive 
Electric Shift Transfer Case are to be handled as 
follows: ` 


1. Transmission (automatic or manual) should be 
placed in N (neutral). 


2. Transfer case should be in 2H (high). 


NOTE: Both 4x4 and LOW RANGE indicator lights in | 
the overhead console will be OFF when the transfer ` 
case is in 2H (high). | 


3. Automatic locking hubs should be disengaged. 


4. Once these three conditions are met, follow 
instructions for towing 2-wheel drive vehicles. 


_ ТОМЛМС EQUIPMENT-GENERAL 


TOWBAR 





MATERIAL - 4 x 4 WOOD BLOCK 
2x4 LUMBER ACTUALLY MEASURES 1-1/2” x 3-1/2” 


4x4 LUMBER ACTUALLY MEASURES 3-1/2” x 3-1/2” V MES 
| ^ Y2731-2D 
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TOWING (Continued) | 


If towing with a minimal load is unavoidable, 


care must be taken to properly restrain load | 


from shifting and distribute the load evenly in 
the pickup box. 


Towing Slings/Chains/Hooks 


To avoid metal to metal contact and possible 
damage to chrome or lower body panels, a special 
wide-belt sling should be used to lift and tow ALL 
trucks. When attaching towing. slings, take care to 


avoid damage to the’ license plate and frame, and air . 


dam. 


CAUTION: Use caution when attaching tow 
hooks and safety chains to vehicle. Position and 
remove hooks with care to avoid damage to 
brake hoses, brake lines and steering linkage 
components. 


NOTE: On vehicles equipped with bumper guards, 
make sure the towbar is under the bumper and the 


Towing Speeds — 
4x2 Vehicles 


On 4x2 vehicles, when towing with the rear 
wheels on the ground, or all four wheels on the 
ground, do not exceed a maximum speed of 56 


km/h (35 mph) and a maximum distance of 80 km : 


(50 miles). 


On 4x2 vehicles, when towing with the rear 
wheels off the ground, do not exceed a maximum 
. speed of 80 km/h (50 mph). There is no maximum 
distance for towing. 


Hoisting, Jacking and Towing 





udi of the vehicle is not supported. j the bumper 
guards. 


UNLOCKING MANUAL HUBS 
TWO-WHEEL DRIVE 





FREE POSITION Y3355-1A ` 


‚ 4x4 Vehicles 


When towing 4x4 vehicles, dó not exceed a 


maximum speed of 56 km/h (35 mph) and a 


distance of 80 km (50 miles). If a vehicle is to be 
towed above this speed or distance, both 
driveshafts must be disconnected at the axles and 


wired to the under carriage. 
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TOWING CONNECTIONS—LIGHT TRUCK 


Front Wheels Off Ground ` 
F-250 (4x4) Front Towing With J-Hooks 


1. Attach J-hooks under axle outboard of the leaf . 4. Attach safety chains around axle support arm 
spring. | ! dms outboard of leaf spring. ` B 

2. Position 4x4 on sling under shackle. | CAUTION: Use of T-hooks is not recommended 

3. Position towbar against 4x4. | for F-250 (4x4). m 





J-HOOKS | Ү2090-20 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


10-04-5 | | Hoisting, Jacking and Towing 10-04-5 


TOWING CONNECTIONS—LIGHT TRUCK (Continued) ` 


F-350 (4x4)—Dana Monobeam Front Drive - 
Axle—Front Towing With J-Hooks 


CAUTION: Use of T-hooks is not recommended 2. Position 4x4 on spring under shackle. 
for F-350 (4x4) monobeam front drive axle. | 3. Position towbar against 4x4. 
1. Attach J-hooks outboard of the leaf springs | e 
° over the axle from above the tie rod (hook in id а | cnans е ЙКЕ Putboara ot 


inverted position) as shown. 


. Е-350 (4 x 4) FRONT TOWING WITH J-HOOKS ` 





CHAINS 


Y1991-2C 
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TOWING CONNECTIONS—LIGHT TRUCK (Continued) 


F-Super Duty—Front Towing with J-Hooks 


1. Attach J-hooks to the axle outboard of the leaf | 
spring (as shown). . Ж | =, 


2.- Position towbar behind bumper. 


3. Attach safety chains around axle outboard of - 
leaf spring. к | 


F-SUPER DUTY — FRONT TOWING WITH J-HOOKS 
` `Y t 


\ 





Y3356-2B 
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TOWING CONNECTIONS—LIGHT TRUCK (Continued) - 


F-Super Duty—Front Towing with T-Hooks 

1. Insert T-hooks in T-hook slot in frame from 

.. - outboard of leaf spring (as shown). vir die 

2. Position towbar behind bumper. ` | 

3. Attach safety chains to front axle outboard of. 
leaf springs. Zt Tu 7 


.F-SUPER DUTY - FRONT TOWING WITH T-HOOKS . 
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Y3357-2A 
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и. 
TOWING CONNECTIONS—LIGHT TRUCK (Continued) 


F-150—F-350 (4x2), F-150 (4x4) and Bronco— 
Front Towing With J-Hooks 


NOTE: Use of J-hooks are not recommended for | CAUTION: On F-150 (4x4) do not place the hook 


vehicles equipped with stabilizer bar. Use T-hooks around the axle shaft. This area is open (open 
only. T 2 knuckle design) and could damage the journal 
CAUTION: On vehicles equipped with an air dam, cross and bearings on the axle shaft assembly. 
the towbar will deform the rubber air dam. 2. Place a 4x4 on frame behind air dam. 

Wheel lift equipment may be advisable. 3. Position towbar against 4x4. ` 


Attach safety chains around l-beam axle 


1. Attach J-hooks over l-beam axle outboard of 4. 
| outboard of the сой spring. 


‘coil spring. | | 


_ FRONT TOWING - J-HOOKS - Е-150 - 250 - 350 (4 X 2), Ғ-150 (4 X 4) АМО ВВОМСО 
4Х4 | DE. TOWBAR 


WOOD —. | “> 
m d 









a= 


oO, 
— s NN 


VIEW A 






Y3105-2A 
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TOWING CONNECTIONS—LIGHT TRUCK (Continued) .- 


F-150—F-350 (4x2), F-150 (4x4) and Bronco— 
Front Towing With T-Hooks = 3 7 Тее 
CAUTION: On vehicles equipped with an air dam, | 2. Place 4x4 on frame behind:air dam. 





the towbar will deform the rubber air dam. i Pa па | 
Wheel lift equipment тау be advisable. _ о against oc J 
| | VE | 4. Attach safety chains around axle outboard of 
1. Insert T-hook in T-hook slot in frame. | ` coil spring. e s 4 
SUNG — 
BELT ` 
= AIRDAM 
TOWBAR 
22 | 
қ SAFETY ` 
` CHAIN 


F-150-250-350 (4 x 2), Ғ-150 (4 x 4) AND BRONCO 
| FRONT TOWING WITH T-HOOKS | 
Y33582A 
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TOWING CONNECTIONS—LIGHT TRUCK (Continued) 


E-150/E-250/E-350 Front Towing With J-Hooks 


CAUTION: Do not use a 4x4 under the frame to 
clear the air dam. A 4x4 will damage the radiator. 


CAUTION: A towbar will deform the air dam. 
Wheel lift equipment is recommended. 


1. Attach J-hooks outboard of the coil springs over 
the І-беат suspension arms from above the tie 
rod (hook in inverted position). 


2. Position towbar behind bumper. 


3. Attach safety chains around axle outboard of - 
coil springs: > "i 





. ^ SAFETY 
| ы CHAINS 


Y1998-2E 
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TOWING CONNECTIONS—LIGHT TRUCK (Continued) ` ` 


-Hooks °` | | n s 


CAUTION: On vehicles equipped with an air dam, 
the towbar will deform the rubber air dam. 
Wheel lift equipment may be advisable. 


CAUTION: Do not use a 4x4 under the frame to 
clear the air dam. A 4x4 will damage the radiator. 


. Insert T-hooks in horizontal T-hook slot in 
frame. | 


Position towbar behind bumper. 


Attach safety chains around axle outboard of 
coil springs. 





Rear Wheels Off Ground | 
Bronco Rear Towing With J-Hooks 


1. Attach J-hooks under axle outboard оѓ Іеї 3. Attach safety chains around axle inboard of leaf 
springs. | | | spring seat. ' : | 
2. Position towbar under bumper on frame. 


BRONCO REAR TOWING WITH J-HOOKS 





CHAINS 


Y2095-2D 
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| TOWING CONNECTIONS—LIGHT TRUCK (Continued) . 


Bronco Rear Towing With T-Hooks | 
.1. Insert T-hooks in horizontal T-hook slot in 
. frame. => | s y 2 "e 
2. Position towbar under bumper. m 
3. Attach safety chains around rear axle inboard. = 
' of leaf spring seat. Pour i | 





SAFETY . № 
_ CHAINS | 


\2096-20 
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TOWING CONNECTIONS—LIGHT TRUCK (Continued) - 


F-150—F-250—F-350 (4x2) (4x4) and F-Super 
Duty Rear Towing With J-Hooks 


1. Attach J-hook under axle outboard of spring must be removed to allow installation of the 4x4 | 
seat. | D | |» wood block. с. | RO 
NOTE: A 4x4 wood block is required to be placed 2. Position towbar under bumper. 


against the rear spring brackets on vehicles not 
equipped with a rear bumper. If the vehicle is also 
equipped: with an under frame spare tire, the tire | 


3. Attach safety chains around axle inboard of the 
leaf spring seat. 


F-150-250-350 AND F-SUPER DUTY WITH REAR BUMPER — REAR TOWING WITH J-HOOKS 





J-HOOKS 


Y2097-2D 
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10-04-14 | 


TOWING CONNECTIONS—LIGHT TRUCK (Continued) | 


F-150-250-350 AND F-SUPER DUTY WITHOUT REAR BUMPER -- REAR TOWING WITH J-HOOKS 





7 à 


| 4x4WOOD 
` BLOCK ` 








<. S С 





TOWBAR—3 


J-HOOKS >- 


.. Y2098-2D 
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TOWING CONNECTIONS—LIGHT TRUCK (Continued) 


F-150—F-250—F-350 (4x2) (4x4) and F-Super 
Duty Rear Towing With T-Hooks | 


1. Position T-hooks in horizontal T-hook slot in ` must be removed to allow installation of the 4x4 
frame. | | | wood block. е 2 

NOTE: А 4x4 wood block is required to be placed | . & Place towbar under bumper. 

.against the rear spring brackets on vehicles not 3. Attach safety chains around the axle inboard of 


equipped with a rear bumper. If the vehicle is also 


-equipped with an underframe spare tire, the tire His eat Ы зза. 21221 | 


ST eise 
А иий. 
th. 111 ин 


„ F-150, 250, 350 AND F-SUPER DUTY WITH REAR BUMPER — REAR ТО WING WITH T-HOOKS 


232222 “ 
НН 





Ү2099-20 





CHAINS 


F-150-250-350 AND F-SUPER DUTY WITHOUT REAR BUMPER ` | 
| REAR TOWING WITH T-HOOKS Y3359-2A | / 
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TOWING CONNECTIONS—LIGHT TRUCK (Continued) 


E-150—E-250—E-350 Rear Towing With 

J-Hooks | | f 

1. Attach J-hooks under the axle inboard of the 
leaf springs. | жасты 


2. Position a 4x4 wood block across frame. rails - 


ahead of the bumper. Position the towbar 
against the 4x4 wood block rear face. —— 
CAUTION: This hookup is designated to 
minimize the risk of bumper damage during 


normal towing. It is important that sling crossbar 
be tight against the 4x4 wood block lower rear 
face to minimize rear bumper tow load. The 4x4 
wood block must be located ACROSS the frame 
rails and NOT under the bumper. 


3. Attach safety chains around the frame rails or 
axle. 


E-150-250-350 — REAR TOWING WITH J-HOOKS 





` J-HOOKS 
| | Y2126-2F 
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TOWING CONNECTIONS—LIGHT TRUCK (Continued) 


E-150—E-250—E-350 (with Frame Mounted 

Rear Bumper) Rear Towing With T-Hooks | P E 
CAUTION: Do not use T-hooks on Econoline CAUTION: This hookup is. designated to 
with 124 inch wheelbase. | _ minimize the risk of bumper damage during 


| rt T. ; | n fr | ‘normal towing. It is important that sling crossbar ` 
үү Ser T hook п angled T-hook slot in frame. . ` be tight against the 4x4 wood block lower rear 
2. Position a 4x4 wood block across the frame face to minimize rear bumper tow load. 


rails. ahead of the bumper. Position towbar | a 
against the 4x4 wood block rear face. ` ` 2. Ar safety engine around the frame r als or 


E-150-250-350 REAR TOWING WITH T-HOOKS : 
š ыы 2 





REAR TOWING - T-HOOKS - E-SERIES | | | ео = Ү3109-28 ` i 
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VEHICLE | APPLICATION ` 


All E-150, 250 and 350, F- 150, 250 and. 350, F- CUI 
Duty, F- Super Pu. Stripped Chassis and .Bronco 
Vehicles. 


SAFETY ` 


Wheels: must. be Praper maintained TO 
improperly maintained wheels and . wheel components 
can adversely affect the life of the tire and the wheel. A 
tire when. inflated is potentially very destructive. 
Accidents are caused by careless handling and 
inexperience. You must follow the safety procedures as 


outlined in.this manual and obtain safety literature from | 


your wheel and rim distributor, a wheel .and rim 
manufacturer, NHTSA or OSHA. І you have any 
questions, consult. the distributor or manufacturer 
directly. The load carrying requirements of éach vehicle 


should also be determined before’ selecting the proper 
tire/wheel -combination. Always remember that the 
weakest weight carrying component of the vehicle (i.e., 
tire, wheel, axle, bearings, etc.) determines its overall 
maximum and safe load carrying capacity for the 
vehicle. | 


| WARNING: THE TIRE AND WHEEL MUST ALWAYS 


BE PROPERLY MATCHED. DO NOT MOUNT A 16 


ІМСН ТІНЕ ON A 16.5 INCH WHEEL. FAILURE TO 


STRICTLY ADHERE TO THESE IMPORTANT 
INSTRUCTIONS WILL RESULT IN AN EXPLOSIVE 
SEPARATION AND WILL CAUSE SERIOUS BODILY 
INJURY OR DEATH. IT IS VERY IMPORTANT TO 
DETERMINE THE .SIZE ОҒ EACH COMPONENT 
BEFORE ANY ASSEMBLY OPERATIONS 
СОММЕМСЕ. 
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When replacing tires, use the same size, load range 


and construction type (bias, bias belted or radial) as | 


originally installed on your vehicle. When replacing 
wheels, use original equipment manufacturers wheels 
ог. equivalent available from your Ford dealer with 
equivalent .capacity, width, offset. and. mounting 


configuration as those originally installed on your _ 


vehicle. Use of improper replacement wheels and tires 
тау. adversely affect ride, .handling, load carrying 
capacity, wheel bearing life, tire clearance to body and 


chassis components, vehicle ground cosas vehicle ` 


width and brake Coping: 


. E-350, F-350, F-Super Duty and Е. Süper. Duty 
stripped chassis vehicles equipped with dual wheel rear 
axles have the wheel.and tire assembly attached to the 
drum with integral two-piece swiveling lug nuts.  '- 


WARNING: DO NOT ATTEMPT TO USE PAST 
MODEL LUG NUTS (CONE SHAPED, ONE-PIECE) TO 
REPLACE THE INTEGRAL. TWO-PIECE SWIVELING 
LUG NUTS. IF SO USED, PAST MODEL LUG NUTS 
CAN COME LOOSE IN VEHICLE OPERATION. DO 
NOT ATTEMPT TO USE PAST MODEL WHEELS, 


WHICH HAVE CONE SHAPED LUG NUT SEATS, ON 


THIS VEHICLE. ОО NOT ATTEMPT TO USE THE 
NEW. DESIGN WHEELS AND LUG NUTS ON PAST 
MODEL : WHEEL HUBS. ATTEMPTED USE OF 
INTERMIXED WHEELS CAN LEAD TO DAMAGE TO 
THE WHEEL. MOUNTING SYSTEM AND eo IH 
RESULT IN WHEELS COMING LOOSE- 
OPERATION. 


Safety Precautions When Servicing Truck 
Tires 


CAUTION AND SAFETY FIRST are. ponent 
bywords when handling tires, particularly truck tires. 
Careful attention to the suggestions that follow may 
prevent crippling injuries, or even death. Make it a rule 
to respect the terrific force contained in an inflated 
tire. You may be glad some day that you did. 


Prepare for any tire repair operation т-а safe and 
efficient way. In changing tires on drop center wheels, 
remove the wheel and tire from the truck, as changing 
tires with the wheel on the truck is hazardous, more 
difficult, and takes more time. In servicing of all tires 
use caution not to drop them ‘(or the wheels “ог 
assemblies) on the feet, hands or body, or heavily on 


the floor (Fig. 1). Practice. good methods of lifting; use 
your legs as well as your arms and your body. This will 


help to prevent painful, internal injury. When carrying 
tires or wheels don't. step in E or 919856 weep the 
floor clean and dry. 


Deflating а tire properly is very ТЕКЕ youi 
safety. First, reduce the pressure as much as you 
possibly can by pushing the valve core plunger. Only 


then should you remove the valve core. Keep your 
eyes away по {һе valve: Fig. 2 shows the salg way to. 


do it. 


NOTE: К the tire is to be ireitistalled on an Sonia 
equipment wheel, mark the tire at the valve stem hole 


so that they can be reassembled in the same relative 


position. 


Demounting tires from wheels or rims requires special 
care. Тігев on drop center rims are best handled on а 
wheel holder, 
Rotunda Model 084- 00001 or equivalent (Fig. 3). 
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or tire-changing machine such as 


| 11-01-2 


HANDLE WHEELS AND TIRES SAFELY ` 


"os F1857-1B 





F1853-1C 


| FIG. 2 Safe. Air Removal: 


This. can help prevent cuts on КЕНЕТ dnd Wists and Є 
will make it unnecessary to use a mallet for unseating | 
the tire beads. Се à | x 


Use only: TE mounting tools. and equipment. ОА. 
E The use of makeshift tools, screwdrivers or pliers to 
| force tires on or off rims or: wheels is каев 
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Ғ1856-18 


FIG. 3 Changing Tire оп Drop Center Rim ` 


Always lubricate tire beads to assure sealing of tire 
beads on rim.with Rubber Lubricant D9AZ- 19583-A 
(ESA-M1B6-A) or equivalent. 


The Rotunda tire changer, 084-00001 or equivalent 
includes a bead seater/inflator using an automatically 
adjustable inflation ring, which aids in properly seating 
the bead for inflation. To properly operate the Rotunda 
tire changer, follow the instructions provided. 


А careful inspection should be made of the tire and all 
necessary repairs should be performed. A tire spreader 
Rotunda Number 084-00002 is very helpful but use care 
when working around it. Keep the spreader arms closed 
when the machine is idle (Fig. 4). 


Replace damaged or corroded parts. Abuse during 
road operations or in mounting tires can cause damage 
that may weaken the parts. Parts that are excessively 
corroded are weakened. Always inspect for and ЕРЕ 
damaged or heavily rusted parts. 


Inspect for and remove light rust and other foreign 
matter. Accumulation of such material on the 
engagement surfaces of the rim base and side can 
prevent the proper fit of these parts. Use of a rust 
preventative during mounting will minimize rust. 


Tires and rims often require а buffing operation 
before being mounted once the regular repairs have 
been made. 


Always wear safety goggles, or a face shield 
when performing any buffing operation. 


Avoid hammering rims with steel hammers. Small bits 
of steel may be broken off the hammer or rim, flying into 
the eyes (wear safety goggles) face or body. Use 
rubber-covered, 
possible. Rubber mallets only should be used on tires; 
although with modern tire changing equipment no 
pounding is necessary. 


Stand away from the valve stem as far as possible 
while inflating tires. Avoid a position where the face or 
body is immediately over the work being done on any 
tire in which there 1$ pressure. 


‚ Always use a safety cage, Rotunda 104-00104, or. 


equivalent or portable safety device while inflating tires. 
Protect yourself from possible improper assembly, 
inadvertently mis-matched parts and other assembly 


General Wheel and Tire Service 


steel-headed hammers wherever 
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USE CAUTION BY TIRE SPREADERS 


| F1860-1C 
FIG. 4 Tire Spreader 


errors. Remember that even the most experienced 
personnel can be careless on occasion and that an 
inflated tire contains potentially explosive energy. 


Use only accurate, tested gauges to insure proper air 


. pressure as specified on the Certification label attached 


to the vehicle. Check all gauges regularly with a master 
gauge. 


The vehicle should not exceed the recommendations 
of load rating capacity specified on. the vehicle. safety 
certification decal (located on door pillar) relative to 
front and rear GAWR and vehicle GVWR.. 


Play it SAFE. Set a good example for others who 
work with you. Follow the above suggestions 
completely. If you are ever tempted to take a short 
cut because you are ina hurry, that is the time that 
you could get hurt. 


Finally, always remember, a jack is provided for 


wheel and tire maintenance only. Never run the engine 


when the vehicle is supported by a jack. 


DIAGNOSIS AND TESTING 


Diagnosis Guides 


The diagnosis guides in this Section can be used as 
an aid in wheel and tire service diagnosis. 


. ADJUSTMENTS 


Wheel and Tire Checking Procedure 


‘Inspect tires for wear from incorrect mounting 
misalignment, loose wheel bearings, bent wheels, or 
cupping or scalping from imbalance. Tires which show 
irregularities and definite roughness’ must be replaced. 


Make certain that the brakes are not dragging and 


wheel bearings are properly adjusted before attempting 


to spin the wheels. On disc brakes, push the brake 
shoes into the caliper to free the rotor. 


_ Vehicle Vibration Analysis Procedure 


1. Initial Checks: 
_ а. Tire Matching—Tire size and type match. 
b. Inflation Pressure—Correct inflation pressure. 
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‚ с. Appearance—Check for wear апа condition of 


tires and wheels. 


d. Rim Centering—Check that tire beads are 


properly. seated. 
22. Problem Definition: = 
а. Ask customer to explain the problem. 


b. Ride in vehicle and experience the vibration 


described. by owner (with owner if possible). 
Note speed and suspect wheel position. 


3. Tire Runout Check on Vehicle: . 
a. Runout okay—Go to dynamic balance check. 


b. Excessive runout—Refer to match mounting 
procedure. 


с. High. runout still present—Refer to wheel stud 
runout procedure. 


d. Replace high runout wheels or tires when 
required—Go to dynamic balance check. 


4. Dynamic Balance: 


Mark a stud bolt and the corresponding position on the 
rim to ensure that the assembly can be replaced on the 
vehicle in its original position. Do not remove existing 
balance weights. If rebalance only requires 1/2 oz. or 
less on either flange, the problem is not imbalance; 
proceed to ride test. | 


_ № problem is balance, rebalance and continue to ride 
test. 


Never add more than 3 oz. of weight per flange on a 
passenger car tire. If more weight is required: . 


а. Spin the assembly оп the balancer in static 


mode. | 


b. Mark the location and amount of weight 
'" ^ required on the sidewall. Do not balance 
assembly. 


.c. ` Remove assembly from the balancer, defíate 
and rotate tire halfway around (180 Uses 
as in matching for runout. 


d. Reinflate, replace on balancer and respin a 


second time in static mode. 


e. Mark location and amount of weight required 
on sidewall. 


f. If your two marks are within 4 inches of each 
other, it is the tire that is the major contributor 


to imbalance. (The marks followed the tire 


when it was rotated.) Replace tire. 


g. lf your two marks are within 4 inches of being | 


opposite each other оп the tire, then the wheel 
is out of balance. Replace wheel. 


h. If the two marks are neither opposite nor 
together, then the assembly can be match 
mounted for static balance. Refer b. match 
mounting procedure. 


.5. Ride Test: f 

‚а. Problem eliminated—Stop. 

b. Vibration is still present check: 
Brake drum imbalance | 
Engine or transmission mounts 
Excessive drive shaft runout or imbalance 
Improper pinion ange - 
Faulty universal joints 


Worn or damaged wheel bearings 
Brake rotor imbalance 


Match Mounting Tires | 


Match mounting is a technique used to reduce radial or 
lateral tire runouts on tire and wheel. assemblies. 
Excessive runout is a source of ride complaints and 
match mounting can be used to minimize the runout. 
There are two ways to use match mounting: 1. 
positioning of the tire on the wheel; and 2. positioning 
the wheel on the hub. В 


1. Measure the total indicated nouti on the center of 


the tire tread rib, and record it. Mark the tire and 
rim at the center of the tread rib, and record the 
reading:*Mark the tire at the location of the valve 
stem for reference. 


2. Break down the tire and remount it 180 degrees on 
the rim so. that the valve stem reference mark is 
opposite of the valve stem on the wheel. 


3.  Reinflate the tire and measure the total indicated 
runout, and again mark the high spot. 


4. И the runout is reduced to acceptable guidelines 


the tire is ready to be put back into service. If the ` 


runout is still excessive, one of the following. steps . 
must be performed: 


e If the high spot is within 4 inches of the first high 
spot on the tire, and is still outside of guidelines, 
replace the tire. 


_ e If the high spot is within 4 inches of the first high 
spot on the wheel, the wheel may be out of- 
tolerance, check the wheel for runout. 


_« If the high spot is not within 4 inches of either — | 


original high spot of the tire and rim, then draw 

an arrow from the second high spot to the first 

_ high spot (in the shortest direction) and rotate 

` the tire оп the rim 90 degrees in that direction. 

This will normally reduce the runout to ап 
acceptable level. 


| In the majority of cases, the first 180 degrees turn of the | 
tire will either fix the problem or indicate which item to 


replace. 


Front Wheel Bearing Maintenance 


Wheel bearings are adjustable. Satisfactory operation ` 
and long life of bearings depend on proper adjustment 
and correct lubrication. If bearings are adjusted too 
tightly, they will overheat and wear rapidly. An 
adjustment that is excessively loose can cause 
pounding and contribute to uneven tire wear, 
steering difficulties and inefficient brakes. The 
bearing adjustment should be checked at regular 
inspection intervals. 


For Front wheel bearing adjustment procedures, refer 


to Section 11-10, Wheel Hubs and Bearings-Front 


(except Front drive) and Section 11-12, Wheel ee 
and Bearings- -Front Wheel Drive. 


MAINTENANCE 


Wheels 


Wheel lug nuts should be inspected and tightened 
twice within the first 800 kilometers (500 miles) of 
operation. After the first 1600 Kilometers (1000 miles) of 
operation, they should again be inspected and tightened 
at the intervals specified by Section 10-02, 
Maintenance. Also retighten to specifications.at 800 km 
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Tires show excess wear on edge of 
tread. 









Other excessive tire wear problems. | 1. 















adjustment. 





Wheel moünting is difficult. 1. 





and nuts. 


(500 miles) after any wheel change or any other time 


the lug nuts have been loosened. Improperly tightened 
wheel nuts could allow the wheel to come off while the 
vehicle is їп motion, causing loss of control. Loose 
wheel stud nuts may cause shimmy stud damage and/ 
or stud failure, possible wheel damage, and vibration. 
Elongated stud holes in the wheels may also result from 
the loose stud nuts. 


` For vehicles equipped with dual rear wheels, tighten 
wheel lug nuts to specifications after 160 km (100 miles) 
and. again after 800 km (500 miles) of new vehicle 
operation; and at the intervals specified in the 
maintenance section, according to the Wheel Removal 
and Installation instructions in Section 11-02, Wheels 
and Tires. This is required to permit the wheel clamping 
system to seat properly so that the wheel lug nuts will 
hold a.uniform clamp load and remain fully tightened. 
Retightening to specification is also required at 800. km 
(500 miles) after any wheel change and any other time 
the lug nuts have been loosened. Improperly tightened 
wheel lug nuts could allow the wheel to come off while 
the vehicle is in motion, causing loss of control. 


Keep the wheels and hubs clean. Stones or lumps 
of тис wedged between the wheel and drum will 
unbalance а wheel and tire. 


_ Check for damage that would affect the runout of the 
wheels. Wobble or shimmy caused by a damaged wheel 
will eventually damage the wheel bearings and cause 
uneven tire wear. Inspect the wheel rims for dents that 
could permit air to leak from the tires. 


WARNING: AFTERMARKET WHEEL ASSEMBLIES 
MAY NOT BE COMPATIBLE WITH YOUR VEHICLE 
AND SHOULD NOT BE USED. USE OF 
INCOMPATIBLE WHEEL ASSEMBLIES MAY RESULT 
IN. EQUIPMENT FAILURE AND POSSIBLE INJURY. 


General Wheel and Tire Service 


ü -~ CONDITION POSSIBLE CAUSE __ RESOLUTION | 

1. Under inflated tires. n | 
2. Vehicle overloaded. 
3. High-speed cornering. 
4. Incorrect toe setting. 


Tires show excess wear in seater of | 1. Tires over inflated. 
tread. | | | 


Ітргорег tire pressure. 
2. Incorrect tire/wheel usage. 





3. Loose or leaking shock absorbers. 
4. Front end out of alignment. 
5. Front wheel bearings out of 


6. Loose, worn or damaged 
suspension components, bushings 
and ball joints. 

7. Wheels and tires out of balance. 

8. Excessive lateral and/or radial 

runout of wheel or tire. 


9. Tires need rotating. 


Improper application or 
mismatched parts, including studs 


2. ыа, ог мот рагі. 


Keep clean and protect with paint 
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"ады air pressure іп tires. | 
. Correct as required. 
. Correct as required. 
. Set toe to specification. 


. Adjust air pressure in tires. 














1. Adjust air pressure in tires. 

2. Install correct tire and wheel 
combination. 

3. Tighten or replace as necessary. 

4. Align front end. 

5 

6 












; Adjust front wheel bearings. 










. Inspect, ран or eee as 
required. 



















Balance wheels and tires. 
Check, repair or replace as 
required. Use dial indicator .to 
accurately determine runout. 
. Rotate tires. 


Follow manufacturers’ 
specifications. 


oN 






















. Clean or replace. 
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ONLY WHEEL ASSEMBLIES APPROVED FOR 
VEHICLE APPLICATION did BE USED. 


Tire Maintenance 
Refer to Fig. 5. 


To maximize tire performance, inspect them for signs 
of improper inflation and uneven wear, which may 
indicate a need for balancing, rotation, or front 
suspension alignment. Tires should also be checked 
frequently for cuts, stone bruises, abrasions, blisters, 
and for objects that may have become imbedded in the 
tread. More frequent inspections are recommended 
when rapid or extreme temperature changes occur, or 


where road surfaces are rough or occasionally littered 


with debris. 


` As a further visible check of tire condition, tread wear 
indicators are molded into the bottom of the tread 
grooves. The tire should be replaced when these 
indicator bends become visible. 


To clean tires, use а mild soap and water solution . 
only, and rinse thoroughly with clear water. Do not use 
any caustic solutions or abrasive materials. Do not use 
steel wool, wire brushes or gasoline, paint thinner and 
similar materials having a mineral oil base. These 
materials are harmful to the tires and will eventually 
discolor the whitewalls and raised letters. 


| Tire Inflation 


The tire inflation pressure is carefully calculated to 
give the vehicle satisfactory ride and steering 
characteristics while not compromising eng) tire “rean. 
Ме. 


Тһеге іѕ а іге сһап (refer to Owner's Guide for 
location or refer to the chart in the Specifications 
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— — -coNDTION [| POSSIBLE CAUSE RESOLUTION NE: 


Excessive vehicle vibration, rough 1. Loose or improper attaching parts. . Tighten or replace. 
steering, or sévere tire wear. Е 


















. Check wheel and tire specs 
against work load requirements. 

Recommend correct tire and rim. 
Check on loading procedure. 
. Install correct tire/wheel 
combination. | | | 
. 2. Adjust air pressure in tires. . 

3. Refer to Tire Wear Conditions 
4 


2. Overloading or unbalanced loads.. 





















Vehicle vibrations. . Tires/wheels mismatched. 





. Inflation pressure too high or low.. 
. Uneven tire wear. 


© № 


Спам. 


‚ Determine the out-of-balance сот- 
ponent and balance or replace. 


5. Replace wheel. Attempts to 
straighten wheel can result in 
fractures in the steel and 
weakening of the disc or the 
weld between disc and rim. 
Check loading and operating - 
conditions and shop practices. 


6. Replace the wheel or tire and 
check for overloading and 
unbalanced loads, rugged 
operating conditions, proper 
wheel and tire specifications. | 


7. Verify correct tire/wheel usage 
and re-mount tire. 


. Replace wheel or tire. 























A 


. Out-of-balance wheel and/or tire 
or hub and drum assembly. 

5. Bent or distorted wheel disc from 

overloading, road impact hazards 

or improper handling. 


















6. Out-of-round wheel or tire 
(excessive radial runout). Use a 
dial indicator to accurately verify 
runout reading. EN 









. Improperly seated bead. 

















8. Excessive lateral runout (wheel or 
. tire). Use a dial indicator to: 
accurately verify runout reading. 
9. Loose wheel. mountings — 
damaged studs, cap nuts, 
enlarged stud holes, worn or 
broken hub face or foreign 
material on mounting surfaces. 
10. Defective wheel bearings. 


. Brake rotor imbalance. 











. 9. Tighten and/or replace worn or 
damaged parts. ov mounting 
surjacas: 














10. Replace defective bearing sets. | 


11. Check for uneven rotor wear. If 
present, true both rotors. Check 
fins for caked mud or debris. If no 
external causes are evident, rotor - 

“тау һауе a heavy spot. To 
confirm, substitute a known-good 
rotor or shift rotor to other side of 
vehicle and road test again. If 
heavy spot is indicated, replace 
rotor. 


12. Replace hub or axle shaft. 
13. Remove water. | 
. Tighten or replace. ` 
















12. Wheel stud runout. 

13. ‘Water in tires. 

14. Loose or worn engine or 
transmission mounts. 

. Improper pinion angle. 



















15. Realign assembly to 
specifications. If damaged, replace 
pinion and ring gear as a set. 


^| 16. Align front end. 


17. Identify location of vibration 
. .carefully as it may be transmitted 
through frame making a rear end. 
‘vibration appear to come from 
the front. Repair or replace loose 
and worn parts. 


18. Balance or replace drive shaft as 
necessary. : 


. Replace worn U-Joints. 













16. Improper front end alignment. 


17. Loose or worn driveline or 
suspension parts. 














18. ЕЕ drive shaft. runout Or 
imbalance. 


. Faulty U-Joints. 
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|2. POSSIBLE CAUSE | — RESOLUTION |. 
1. Metal fatigue resulting from abusive 1. Replace wheel. Check position of 


handling. - wheel on vehicle for working load 
specifications. | 


‘CONDITION 
| Cracked or broken wheel discs. 
| Cracks develop іп the wheel disc 
from hand hole to hand hole, from `: 
| hand hole to rim, or from hand hole 
to stud. Stud holes become worn, 
elongated or deformed. Metal. builds 
up around stud hole edges, cracks ` 
develop from stud hole to stud hole. 
Related driver complaints: unusual ` 
operating noise or vibration and on 
the road failures. | | 




























































2. Truck operated with Сове wheel 
- mounting. 


. Replace wheel and check for: — 
— Installation of correct studs and 
nuts, and recommend exact. 

specifications. 

— Cracked or broken studs, and 
replace. 

- — Worn hub face. Machine if not 

‚ excessive, or replace if severe. 

— Broken or cracked hub barrel, 
replace. 

— Worn stud grooves, replace or 
install recommended serrated 
bolts. | 

— Clean mounting surfaces and . | 
re-torque cap nuts periodically. | 

— Rust streaks fanning out from | 
stud holes are a sure indication . 
that the cap nuts are or have 

been loose. 






| Cracks develop in rim base back (rim 
bead seat) or the gurer: area (drop 
| well radii. 


1. Replace wheel. Check loading and 
operating conditions. Avoid over . 

inflation of tires. Check specs for 

- rim load capacity, working loads, . 

. "tire size, ply rating and tire 

| construction. | 









. Overloading or abusive use. 















`2. Improper use of tools.. 2. Check mounting, demeure. and 


- maintenance procedures. - 








| Check tire and wheel sizes. Маке: 
certain proper size tire and wheels 
are used. | | | 





‘| Dual tires rubbing (kissing). | : Insufficient wheel spacing. 


: Ovetioading 2. Reduce weight. . 















|. Replace studs. Follow proper - 


. Sliding wheel across studs during КЕ 
‚ wheel installation ргосеаиге. 


Damaged stud threads. - 
| | | assembly. 














| Replace stud with proper length 
stud. ` 


Stud too long. 


` 


| Loose drum. 

























. Replace stud with proper length 
. Stud. 


‚ Excessive stud standout from 
mounting face of hub permitting 
wheel-nut to bottom out. 


| Loose inner wheel. 
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CONDITION ` 


Broken studs. , 


. POSSIBLE CAUSE 


| 1. Loose lug.nuts. 


` RESOLUTION ` 


1. Replace studs. Follow proper . : 
torque procedure. M 









| Z. Overloading. - 


Rust streaks from stud holes. 


Damaged lug nuts. . 


Stripping threads. | 1. Excessive torque. ` . 1. 


1. Loose lug nuts. ` 


1. Loose wheel assembly. 


г Replace studs. Compare actual 
load against vehicle load bg 





Replace о Follow proper | 
ы procedure. . 


T. e 


; Check complete утрат | 
. Replace damaged parts. Follow ` ` 
proper torque жымы 


Replace lug nuts. Follow proper 
` torque procedure. 


2. Overtightened lug nuts. 


| Frozen lug nuts. 


2. Overloading. 


position of this section) that gives the recommended 
cold tire inflation pressure. Tire inflation pressures are 
also listed at the end of this Section under 
Specifications. The cold tire inflation pressure can be 
measured after the vehicle has been parked for three 
hours or has been driven less than 5 km (3 miles). 


A higher tire inflation pressure than the 
recommended. pressure can, cause a hard ride, -tire 
bruising, carcass damage, and rapid wear at the center 
of the tire..Low: tire pressure can produce tire squeal, 
hard steering, rim dents, high temperatures, and rapid 
wear on the outer edges of the tires. Unequal inflation 
pressures in tires using the same axle can affect uneven 
braking and reduced handling. 


CAUTION: Over- or under-inflated tires can reduce 
tire life, adversely affect vehicle handling, and 
possibly lead to a sudden failure that could result in 
the loss of vehicle control without warning. 


Tire Rotation 


To equalize tire wear, tires may be rotated, ‘but not 
until the cause of unusual or uneven tire wear ‘is 
determined and corrected (Fig. 6). 
recommended at 8000- 16000 Кт (5,000-10,000 miles) 
intervals. 


Tread Wear indicators 


The original equipment tires have built-in tread wear 
-indicators to show when tires need replacement. These 
indicators will appear as 1/2 inch wide bands when the 
tire tread depth becomes 1/16 of an inch (Fig. 7). When 
the indicators appear in two or more adjacent grooves, 


1. Corrosion or galling.” 





Rotation 1$. 


1. If corrosion is slight, wire brush 
away corrosion. If corrosion is ' 
excessive, replace studs and nuts. 
If condition persists, lubricate first 
three threads of each stud with a 

" graphite-based lubricant. 


| CAUTION: Do not permit lubricant to 
.get on ball seats of stud holes or on 
ball face of lug nuts. | 


2. Reduce weight. 
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at three locations around the tiré, or when cord or fabric 
is exposed, tire В due to tread wear is 
required. | | 


| Front Wheel Bearings 


Wheel bearings are adjustable. Satisfactory operation 
and long life of bearings depend on proper adjustment . 
and correct lubrication.. If bearings are adjusted too . 
tightly, they will overheat and wear rapidly. An | 
adjustment that is excessively loose can. cause ` 


pounding and contribute to uneven tire wear, ` 


steering difficulties and inefficient brakes. The 
bearing adjustment should be checked at regular 
inspection intervals. | 


Front hub assemblies and. bearings should be 


cleaned, inspected and lubricated whenever the hub : 
. assemblies are removed or at the mileage/time periods 
‚ indicated in the maintenance ‘schedule. 


New hub assembly grease seals should be installed 
when the hub is removed. A damaged or worn seal may 
permit -bearing lubricant to reach the brake linings, 
resulting in ineffective brake operation ‘and 
песезәнанаа premature replacement of linings: 


Bearing adjustment is described in Section 11-10 `: 


Wheel Hubs and Bearings—Front (except Front Drive) 
for front wheels. Section 11-12 Wheel Hubs and 
Bearings—Front Wheel Drive covers front drive bearing 
adjustment. Section 11-14 Wheel Hubs and Bearings— 
Rear (Full Floating Axle) cover rear. wheel bearing 
adjustments. ` | 
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BRENNEN TIRE/WHEEL CONDITIONS __ О | 
ЙІ | s ‚ TEST STEP MP - RESULT ACTION TO ТАКЕ | 
NOTE: On Jahid сайын with all terrain type tires, a beating: drumming or beating noise is often а аз а 


driveline vibration. Replace the all terrain type tires with the specified highway type tires. If condition is eliminated, refer to 
Section 18-01, Noise Vibration and Harshness. If condition is still present, refer to the procedure below. 


71 [EXCESSIVE WEAR OR CUPPING | Еа 


Е 2 Check tires for excessive wear or r cupping. 


| 2 | WHEEL BEARING ENDPLAY ` NEM E 


e Check wheel bearing endplay. 
* Rotate wheel and check for roughness. 


| з | TIRE WHEEL BALANCE = | 
ө Check tire/wheel balance, using Dynamic Balance 
‚ procedures outlined in Section 18-01. 


REINDEX TIRE | m: 


e Reindex tire 180 degrees and rebalance on wheel. 


Aluminum Wheels and Rims ` 
Cleaning - | 


Whenever a tire is оса ihovougniy examine the 


complete wheel. Remove all grease and road dirt and | 
use a wire brush or steel wool to remove the rubber 


from. the bead seat. 


Straightening Wheels | 


Do not heat wheels in an attempt to soften ikem for 


straightening to repair damage from striking curbs, etc. 


The special alloy used т these wheels is heat-treated, 


and uncontrolled heating from werding affects the 





GO to 2. _ 


REPLACE severely worn 
tires. CHECK tire . 
inflation, vehicle 
alignment and 
suspension. REPAIR, 
` 4 REPLACE or ADJUST ` 
| as required. GO to 2. 


GOto3. ` 


REPLACE wheel 
bearings, if required. 
ADJUST to correct 
endplay. ROAD TEST to 
verify correction. ` 


| GO to 4. | 


BALANCE tire/wheel . 
| assembly: If assembly 
cannot be balanced, 
REPLACE wheel and/or 
tire. ROAD TEST to 
verify correction. . 


| ROAD TEST t to verify. 
‚ correction. | 


~ 
1 


GO to 5. | 
| ғғ 


© + 


properties of the material. Do not eid the wheels i 


any reason. 


Valves О 


Wheels for tubeless tires come. from the EN with 
air valve installed. If it becomes. necessary to replace an 
air valve it should be installed using 19 М-т (14 ft-Ibs) 
of torque on the hex nut. | | 


Maintenance and Protection in Corrosive 


Environments . | Е zt 
^— Due to aluminum' S naturai ааа i corrosion, 


aluminum. forged or cast wheels do not need to бе 


К repainted for most operating conditions. Washing them 
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TIRE/WHEEL CONDITIONS (Continued) 


TEST STEP ` RESULT ACTION TO TAKE 
=T TIRE RUNOUT 


ө Check tire РТТ 


_ | 6 | WHEEL STUD RUNOUT ` 


‚ ® Check wheel stud runout. 


1 GO to 7. 


REPLACE hub or axle 
shaft. ROAD TEST to 
verify correction. 


` | ALIGNMENT, SUSPENSION, DRIVELINE, BRAKES, 


ENGINE/TRANSMISSION MOUNTS 


ө Check front end alignment if not done during Step 1. 


e Check suspension components for looseness or 


GO to 8. 


wear if not done during Step 1. 
e Check U-Joint condition. 
e Check driveshaft for runout or imbalance. 
e Check drums/rotors for imbalance. | 


- ө Check engine and transmission mounts ш 
looseness or wear. 


REPAIR, REPLACE, OR 
ADJUST as required. 
ROAD TEST to verify 

' correction. 


| 8 | WHEEL RUNOUT mM 


e ‚ Check wheel в 


(до not use ЕТТІ alkaline cleaning agents) when 
washing the rest of-the vehicle will be enough to keep 
wheels looking good for many years. Certain 


environments, as created by some operations, can lead | 


to corrosion. Some of these аге: livestock hauling, salt, 
chloride compounds used for snow removal and highly 
alkaline materials. When these conditions are 
encountered, the following practice is recommended: 


21. Clean frequently with steam or high-pressure water 
from a hose. Use of a mild detergent will speed up 
the cleaning process. 


2. When tires are removed, the entire wheel should 
© be cleaned and. inspected. For maximum 
protection, there are various types of coatings 


` Which give good results. The following procedures | 


are suggested: 
Surface Preparation 


1.’ Remove all the soil and oil from the wheel surface 
with. either high-pressure steam or solvent. 
Suitable solvents would be mineral spirits and 
regular paint thinner, obtained in paint stores. 





REPLACE tire. ROAD 
TEST to verify 
'| correction. 


REPLACE wheel and 
rebalance. ROAD TEST 
to verify correction. 
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2. Remove any adherent soil or oxidation products by 
using a wire brush. 


3. Clean the surface again with solvent, using mineral 
spirits to remove loose products. 


4. Apply a clear protective or pigmented product as 


follows: 


Clear Protective Coating 
Spray apply about 1 1/2 to 2 mils wet film thickness, 


- air curing clear epoxy polyamide meeting Military 


Specification MIL-C-22750 (WEP) or equivalent. To 
properly spray this particular coating, mix components A 
and B of the two-part organic coating and thin where 
necessary with 10 percent toluol. Spray apply with a 
spray gun at a pressure of 207-276. kPa (30- 40 psi) 
(suction feed). . 


Pigmented Protective Coating 


Primer-Spray apply the inhibited primer, meeting 


Military Specification MIL-C-23377 (SEP) or equivalent. 
Spray this primer at a 1 to 2 mil wet film thickness. Allow 
to air dry ШЕ 2% 4 hours before top-coating. 
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TIRE/WHEEL CONDITIONS — NOISE OR VIBRATION — - 4х4 VEHICLES ONLY 


TEST STEP RESULT ACTION TO TAKE 


| 1 | VERIFY CONDITION 


Verify the condition by road-testing the vehicle. 


NOTE: Verify the condition by driving the vehicle 
with known quality conventional tires. 


Condition SERVICE or or REPLACE 
| disappears . tires as described in the 


appropriate portion of 
Section 11-01, General 
Wheel and Tire Service 


Condition — GO to 2 


| 2 | REMOVE FRONT DRIVESHAFT | | 


Unlock the front hubs and remove the front driveshaft. 
Place the transfer case in the two-wheel drive ротой: 
(2H) and road test the vehicle. 


| 3 | REMOVE REAR DRIVESHAFT ЛОИ 
Reinstall the front driveshaft. Lock the front hubs апа 
remove the rear driveshaft. Place the transfer case in 


4-high (4H), the four-wheel drive position. Road test 
the vehicle. | 


NOTE: Tire and wheel conditions, refer to the procedures found in Section 11-01, General Wheel and Tire Service. 


Top Coat-Spray a 1 1/2 to 2 mils wet film of a leafing . ` 5. 
6. 


aluminum pigmented epoxy. Allow enough time to air 
dry before handling; overnight will usually be sufficient. 


Rim and Wheel Maintenance 


1. Check all metal surfaces thoroughly while making 
. tire inspections, including areas between duals and 
on inboard side of wheel. Watch for: 


e excessive rust or corrosion build-up 
." e Cracks in metal ` | 
e bent flanges, resulting from road obstructions 
. « loose, missing or damaged nuts 
e bent or stripped studs 


2. Remove damaged rims or wheels. 82 
CAUTION: Excessively corroded or cracked 
rims can be dangerous. Detlate tires prior to 
the removal from the wheels. 3. 


3. Mark damaged or hazardous areas with chalk SO 
that part will be removed from service.. 


4. Replace parts as required. 





still exists 


Condition SERVICE the front 
disappears driveshaft or front drive 


axle as described in the 
appropriate section of. 
this manual. 


Condition — . GO to 3 
still exists 


Condition | SERVICE the rear 
disappears driveshaft or rear axle as 


described in the 
appropriate section of 
this manual. 


Condition ` | REFER to driveline 
Still exists | diagnosis in Section 15- ` 


01, General Driving Axle 
and Driveshaft Service. 
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Inflate tires only to recommended air pressures. 


Check the wheel lug nut torque and retighten the 
lug nuts as specified at the end of this Section. 


During Tire Changes 
During Tire Inspections | 1. 


Check all metal surfaces. Watch particularly for the 
following items: 


e Cracks in the rim bead seat or drop well radii 
areas. These are caused by deep rim tool marks, 
overloading and overinflating tires or using larger 
than recommended tire sizes. 


e Cracks in the wheel disc, between the stud holes 
or hand holes. These are caused by loose wheel 
nuts, improper installation procedures or the use 
of incorrect sizes or types of attaching parts. 


Replace the parts as necessary. 


CAUTION: Insure that replacements are made 
with the proper sizes and types of wheels. 


Thoroughly remove rust, dirt and other foreign 
materials from all surfaces. Hand. or electric wire 


brushes, sand blasting or chemical baths may be 
. used. Bead seat areas of rim should be free of rust 
. and rubber deposits. This is especially important 
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TIRE WEAR CONDITIONS 


UNDERINFLATION 


# “# Z“ ⁄ ⁄ “Z 2 Z<“ n 


OVERINFLATION 


CUPPING 


UNDERINFLATION AND/OR 

MECHANICAL IRREGULARITIES SUCH 

AS OUT-OF-BALANCE CONDITION OF 
: WHEEL AND/OR TIRE, AND BENT OR 


DAMAGED WHEEL. 


POSSIBLE LOOSE OR WORN STEERING 
TIE-ROD OR STEERING IDLER ARM. 

` POSSIBLE LOOSE, DAMAGED OR WORN 
FRONT SUSPENSION PARTS. 


INCORRECT TOE-IN OR EXTREME 
CAMBER 





FIG. 5 Tire Wear Conditions - 


| $ TIRE ROTATION FOR USE 
WITH REGULAR SPARE 


š 
| 


4 ТІНЕ ROTATION 


REGULAR SPARE ^ 


F3342-18 





FIG. 6 Tire Rotation Patterns 


for drop- -center ‘tubeless rims, севар: іһе bead 
seat is the air- Seanng element. 


4. Paint rim by brush or spray with a fast-drying metal 
| primer. Surfaces should be clean and dry prior to 
-painting.. Insure that bare metal areas on the 
outside or tire side of rim are covered. This is 


especially. important. on drop-center tubeless rims, · 


because warm and sometimes moist air is in 
constant contact with the metal surface on the tire 
side of the rim. 


5. Lubricate the ie s. of the rim base just prior to 
" mounting tire. Avoid the use of any lubricant which 
contains water or solvent that is injurious to rubber. 
A combination lubricant and rust-preventive 





FEATHERING DUE TO MISALIGNMENT 
F3419-28 


TREAD WEAR INDICATOR 


TIRE TREAD ` 


TIRE WEAR 
INDICATOR 


ЕЗЗ43-18 


FIG. 7 Tread Wear Indicator. 


compound is preferable. This protective measure is 
of particular importance with drop-center tubeless : 
rims as the air in the tire is contained by the tire- 
side rim surface. 


6. Inflate tire to recommended air pressure. 


Safety Precautions ` 


Air tank should incorporate moisture trap when used 
with drop-center tubeless rims in order to reduce the 
moisture in contact with the metal rim surfaces. 
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TIRE SERVICE AREAS - 


| SERVICEABLE: AREAS | 


FIG. 8 Tire Service Area ` 
SERVICE 


Tire Replacement 


NOTE: When a tire is replaced, use only a tire and | 


wheel combination as recommended on the Safety 
Compliance Certification Label decal attached to the 
vehicle. Be sure that all tires and wheels are approved 
by Ford Motor Company and are of the same size and 


load carrying capacity. ever mix таша, bias or bias. . 


belted type tires. 


Use the Rotunda^ Tire Changer’ 084- 00001 or 


equivalent to mount or demount tires. Follow the 
equipment manufacturer's instructions. Do not use hand 
tools òr tire irons alone to change tire because they may 
damage the tire beads or wheel rim: 


Rim bead seats (steel. wheels only) should be 
cleaned with а wire brush ог coarse steel wool to 
remove lubricants, old rubber, and light rust. Aluminum 
wheel rim bead seats should. be cleaned with a non- 
abrasive cleaner to remove tire mounting lubricants and 
old rubber. Before mounting or demounting a tire, the 
bead area should be well lubricated: with Rubber 
Lubricánt, D9AZ-19583-A а М1В6- А) or ' equivalent 
ше lubricant: 


After initial mountirig, inflate the tire, so its beads are 


completely seated. CAUTION: Do not inflate to more 


. than 276 kPa (40 psi), then, deflate tire. Install the 
valve core, and inflate the tire to the proper pressure 
shown.on the Safety Certification Label. Balance each 
wheel and tire assembly. 


. Tire Service. 


NOTE: If the tire is to be ráinstaiíad: on the s same wheel, 


mark the tire and wheel so they can pet reassembled in 
the same position. 


Punctured tires should be removed from the wheel 
and permanently serviced from the inside using a 


combination repair plug and vulcanized patch. When 
servicing a puncture, always follow the manufacturer's 
instructions for using the service kit.. 


Punctures in the tread area only are serviceable (Fig. 
8). Never attempt to service punctures in the tire 


shoulders or sidewalls. In addition, do not service апу. 


tire that has sustained the following damage: ` 


^ ж = 
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'STATIC ОМВАГАМСЕ | 


_~ € OF SPINDLE | 
‚ НЕАУҮ:ЅРОТ ` 
ADD BALANCE WEIGHTS HERE 


CORRECTIVE WEIGHTS 254656 . 
FIG. 9 Static Unbalance 


DYNAMIC UNBALANCE . 
LE .. 


€orsPINDLE ` 


` HEAVY 5РОТ в 7 
- WHEEL 5НІММҮ 


ADD BALANCE 
~ WEIGHTS HERE 
ы . CORRECTIVE WEIGHTS 


FIG. 10 Dynamic Unbdlance > ` 
e Bulges or blisters; ^ 00 
e Ply separation. 


e Broken or cracked beads. 


e Fabric cracks or ` cuts. 


e Tires worn to the: fabric, or . if wear indicators are 
visible. 


e Punctures larger than 1/4 inch diameter.” 


WARNING: TIRE ‘SEALANTS THAT ARE INJECTED 
THROUGH THE VALVE STEM ARE NOT TO BE USED 
TO SERVICE PUNCTURED TIRES BECAUSE THEY. 
CAN PRODUCE WHEEL RUST AND TIRE 
IMBALANCE. x 


Tire and Wheel Balance 


There are two types of wheel and tire balance: static т 


апа dynamic. 


А static balance із the equal distribution of weight 
around the wheel. Wheels that are statically unbalanced 
cause a bouncing action called wheel tramp. This 
condition will SI cause uneven tire wear (Fig. 9). 
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А dynamic balance is the equal distribütion of weight 


on each side- of the centerline, so that when the tire 
spins there is no tendency for the assembly: Чо move 


from side to side. Wheels that are dynamically . 


unbalanced may cause wheel shimmy. (Fig. . 10). 


Deposits of mud, etc; must be cleaned from. the 
inside of the гіт. Stones should be removed from the 
tread. The tire. should бе irispected for any damage, 


then balanced according to the equipment: 


manufacturer's explicit instructions. 


Off-Vehicle Balancing ` 


When balancing wheels off the vehicle; use a 


balancer which pilots the wheels by the center hole or 
mounting bolt holes. If the wheel tramp and vehicle 
vibration is not corrected by the off-vehicle balance, 


«refer to Section 18- 01, Noise, Vibration and Harshness. 


Vibration 


'|f' vehicle vibration napas after the wheels have 
been balanced, it may be caused by either tire, wheel Or 
wheel bolt runout. | | | 


Tire and Wheel Runout 


Excessive radial. and lateral-runout of a wheel апа tire 
assembly can cause roughness, vibration, wheel tramp, 


‘tire wear, and steering wheel tremor. 


Before checking runout and to avoid false readings 


caused by temporary flat spots in the tires, check runout 


only after the vehicle has been driven. 


The extent of the runout should be measured with 
Radial Runout . Gauge Rotunda 007-00014, or 
equivalent. All measurements should be made on the 
vehicle with the tires inflated to recommended reduced 
doad inflation pressurés. апа with the front wheel 
bearings. adjusted to specifications. | 


Tire Runout ` 


Measure radial runout, using Rotunda Radial Runout 
Gauge 007-00014 or equivalent, of the tire at the center 
‘and outside ribs. of the tread face (Fig. 11). Measure 
lateral runout of the tire just above the buffing rib on the 


tire аскан (Fig. 1 1). Mark the high points of lateral and 


CHECK TOTAL. 
ATERAT RUNOUT. HERE ` 


45% 
E 


CHECK TOTAL’. 


.. .RADIAL RUNOUT HERE. ` 





‚ ^ F3347-18 


FIG. 11 Radial and Lateral Runout Checks. | 
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WHEEL BOLT RUNOUT | 


‚ DIAL INDICATOR 


WHEEL BOLT 


Y2371-18 
FIG. 12 Measuring wheel Bolt Runout 
radial runout for шша гегегепсе. Оп tires, radial шд 


should not exceed 0.040 inch, апа lateral runout enone 
not be-more than 0.045 inch. x | | 


Wheel Runout 


Measure radial and lateral wheel runout at the 
positions shown in Figure 11. Runout should not exceed 
.045: inches in either position. ` m 


Wheel Bolt Runout . 


Wheel bolt runout can affect wheel can. When. | 
measuring the runout on the wheel bolts, it should be 
noted that the feeler will not be in contact with the bolts 


. at all times. Only the measurements taken at the high 


point. of contact of each bolt should be considered. 


1. Using. a broad point indicator, locate the feeler 
perpendicular to the bolt (Fig. 12), as close to the. 
flange face as possible. Be careful to zero the 
indicator so that.the pointer can deflect either way, ` 
thereby insuring an accurate. reading at the lowest | 

as well as the highest, contact point. - 


2.-' Rotate the shaft until the next bolt. is contacted. | 


- Again, record :and continue until you have one .' 


reading. for each point of contact (each bolt). The 
absolute difference between the maximum and- 
minimum contact reading will be the total indicator 
reading (or total runout). Wheel bolt circle runout 
should not exceed .41mm ee 016 inch). ТІН Poss 

Indicated Runout). | e: 


SPECIFICATIONS 


ROTUNDA EQUIPMENT. ` 











007-0014 Radial Runout == | 








CF3506-1E | 
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F-Super Duty and F-Super Duty Stripped | Е 
Chassis Vehicles- ‚< 10-Lug Wheel 22 :9/16-18 
@ Torque specifications are for clean, dirt-and-paint-free dry bolt and nut threads. Never use ой or grease on studs or nuts. СҒЗ943-2Е 
| | Recommended Cold 
E Inflation Pressure 
pm | 
Weight | Kilopascal (kPa) _ 
(GVW) 


15 x 6.00K* 35 
ы 
15 x 6.0JK° | P235/75R 15XL | 
LICHEN 
maman | = | s 
ЕСЕ 
| 6250 | 


150 (4x2) RC, LWB 133 inch (3378 mm) 


| F-150 (4x2) SC, SWB 139 inch (3526 mm 


> 


D 
= Š 
= 


2 


Ғ-150 (4х4) ВС, LWB 133 inch (3376 тт 


F- 

F- 

F- 

F-150 (4x4) SC, SWB 139 inch (3526 mm 
F-150 (4x4) SC, LWB 155 inch (3937 mm) 


Bronco 105 inch (2660 mm) 


) 
) 
Fist шн) RC, SWG 
) 
) 


15 x 6.0JK 
15 x 6.0JK* 35 / 
6000/6300 | 15 x 6.0JK" 
|» [15x809 — 

15 x 6.0JK* (0) 

15 x 804 

Dm 


ho 
+ 
= 


150 (4х2) SC, LWB | 155 inch (3937 mm 











r 


N 
-d 


6 


N 
N 


6 


+ 

enc. 
D 
8 
= 


№ 
J 
о 
№ 
- 
o 





F-250 (4x2) RC 133 inch (3378 mm) 





276 





F-250 (4x2) SC 155 inch (3937 mm) | 88 


ШЕ 


| t |  CF3944-2E 
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- Recommended Cold 
Inflation Pressure 


ж 
о 
® 
Ф 
Š 
ж 
š 





_ Rear 


F-250 (4x4) RC 133 inch (3378 mm) 


16 KG 
6 х6К® — [вен 16E 
16 x KO 
ТЕГ АО 


16 x 6K (Т 215/85R 16D 






: 


e 





414 
600 





P 


F-250 (4x4) SC | 155 inch (3937 mm) | 8800 
F-350 (4х2) SR, CHC. | 133 inch (3378 mm) | 88 


) 
) 
F-350 (4x2) Crew Cab ) 
) 
) 


OO 
сл 
N 


552 


© 


16 x eK" 352 


сл 
C 
N 


LT 235/85R 16Е 


168 inch (4278 mm 
| Ғ-350 (4х4) CHC ` 133 inch (3378 mm) | 88 


Ғ-350 (4х4) Crew Cab 168 inch (4278 mm 
155 inch (3937 тт) | 10000 
| | 16 x 6K 


16 x 6К(1) 


LT 235/85R 16E 


Ë 
со 
сл 
сл 
N 


Co 
л 
N 


QI OO ез сл № | со 


сл 
№ 


1 ELA ж оғ o | 


(Т 235/85В 16Е 


16 x 6К* | 


16 x 6К(1) 


LT 235/85R 16Е 


"D 


сл 


LT 235/85R 16Е ` 







Ғ-350 D/R, RC 


ë 
сл 
N 


__ | 133 inch (3378 mm) | 10000 | 16х6К — 
ie е idm ЕКІН 


LT 215/85R.16D 
7.50 16D 
LT 215/858 160 











F-350 D/R, SC 


е дра кн .7.50 160 6 | з 1 
F-350 D/R, SWB, CHC 137 inch.(3475 тт) |: 10000 5 | 


7.50 16D : 


LT 215/85R 16D 


e 
ол 
A 
e 
e 


| 16x 6K 


| 11000 | 16x 6K". 
| | 16 x 6K . 


хк —— [750160 — [ & | ws | аа 
F-350 D/R, LWB, CHC 161 inch (4085 mm) | 6x6 — | LT 215/85R 160 58 | 400 | 


ол 
e 


310 
400 
4 





10000 | 16x 6K" 
| 16 x 6K 
ко & | 11000 | 16x 6KC 
mE ` Ë Ë x 16 x 6K 
_Е-350 D/R Crew Cab . | 168 inch (4278 mm) | 10000 | 16 x 6K" 
F-350 D/R (4x4) CHC — | 137 inch (3475 mm) 16 x 6K' (S) 

а | 16 x 6Қ(5) 


16 x 16КП) (5) 
16 x6K@  . 


7.50 160 


LT 215/858 160 
7.50 160 — — 
LT 215/85R 160 | 


7.50 160 
LT 235/85R 16E 


7.50 16D 
LT 235/85R 16E 
LT 235/85R 16E 


LT 235/85R 16E 


CQ 


G 
ол 


© 
сл 


> 


о 
ол 


ол 











44 


Co 






7161 inch (4085 mm) 
F-Super Duty NEM | A 
D/R, SWB, CHC 137 inch (3480 mm) | 1450 
F-Super Duty » 
D/R, LWB, CHC 161 inch (4085 mm) | 14500 | 16x óK@ 
F-Super Duty Commercial - 
Stripped Chassis D/R 1158 inch (4013 mm) | 16000 


F-Super Duty Motor Home | . dE ü 
Chassis D/R 178 inch (4521 mm 6000 


F-Super Duty Motor Home | et 
Chassis D/R | .| 208 inch (5283 mm) | 16000 


F-350 D/R (4x4) CHC | 


Ф 


ab 
> 
| © 


16 x 6К(6) | 


448 


. .| LT 215/858 16D 


LT 235/85R 16Е | 


LT 235/85R 16E 
16 x 6K@ | LT 235/85R 16E 
16 x 6K@ LT 235/85R 16E 


° 
сл 


16x6K@ Бе? 


Е 


ол 
л 
N 


| oin 
ШЕ” als 





451 
4 _ 
44 
58 — 
. 44 
51 
51 
65 | 
5. _ 
65 
58 
58 
45- | 
TC 
45. 
58 
45 
“58 
50 
58 - 
50 
65 
55 
65 


. 582 
Notes .. "QN | С Du | 
* Minimum wheel/tire sizes recommended for gross vehicle weight rating (front and rear). All other combinations are optional. 
QD Vehicles for Heavy Duty Front End option. .. For all tire installations on any vehicle: | | 
_ @Vehicles with Snow Plow Prep option. — € Do not mix tire brands. | 
(Requires 2500 Ib. Wheel | = e Do not mix radials, bias or bias-belted tires. 
@ Requires 2750 Ib. Wheel a | | | CF3945-2E 
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vi E Recommended Cold 
E | | Inflation [mE 
| ! Weight 
Wheelbase 


< о 
H 


3 


E-150 Cargo Van... 


| Front | 
eem s | 
аман | $ 
Са < — 
СТВ 
LCIONNENN 
тана | = ` 
LINEAE 
emas [79 — 
атан | 

ж 

кн 





Р235/75Ң 15XL 
P235/75R 15XL 


15 x 6.0JK" P235/75R 15XL 

16 x 6K° LT 215/85R 16D 

16 x 6K LT 215/85R 16Е. 
LT 215/85R 16E 
LT 215/85R 16E 


ЕСЕН 
L3 
ес” Си 
0 ТИНИ ЖОМ 
ER DS 
еке | NN 
Mu IE 
ue 
T 
КМ 


ЕЗ 


Е-150 Super Van 3 


E-150 Club Wagon 
5/8 Passenger > 


E-250 Cargo Van 


E-250 Super Van 38 i 
E-250 Club Wagon 38 | 
8/12 Passenger 

Е-350 Cargo Van 


E-350 Spir Van 
E-350 Super Wagon 
. | 12/15 Passenger 
E-350 SC,SR |. |. ЭМИ LT 235/858 16E 


LT 235/858 16E 
@P225 Required with 5.8L Engine 


(64.9. Engine Ony ` | | | E CF3947-2E 


DEED, 


16 x 6K*® LT 235/85R 16E. 
16 x 6K' (3) LT 235/85R 16E 


Š 


LT 235/85R 16E 


ЗЕ 
818 
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LT 215/85R 16D 
LT 215/85R 16E 
16 x eK" LT 215/85R 16D 


Recommended Cold | 
| Inflation Pressure 













Wheelbase 


.176 inch 


- 






E-350 RV, C/A, D/R- 








LT 215/85R 16E 


exea 
xG 
NOTES | . ] 


* Minimum wheel/tire sizes recommended for gross vehicle weight rating (front and rear). All other combinations are optional. 
(50 states only. Vehicles over 6000 Ib. GVW in Canada only For all tire installation on any vehicle: 





58 
-350 Comm С/А, D/R 51 


E-350 S/C, D/R 





Peele 


' Ғог customer selected front spring option | | ө Do not mix tire brands | mE 
(Available with ambulance prep package | ө Do not mix radials, bias or bias-belted tires. 
(4)School bus package only. E | „6 2% СЕЗ948-20 
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SECTION 11-02 Wheels and Tires - 
SUBJECT PAGE ` SUBJECT PAGE 
DESCRIPTION - i mE - r REMOVAL AND INSTALLATION (Cont d) . T 

Front Wheel Assembly ....... EE IE .. 11-02-1 ' Rear Wheel Lug Nut Stud ....:.......... . 11-02-5 

Front Wheel, Assembly—Four-Wheel eae -' . Rear Wheel Replacement—F-350, Е-350, | 
DIiVÉ- 552420 бы S NAUES .4..... 1102-1 F-Super Duty and F-Super Duty Stripped 2 

. New Vehicle Break- Il КОО Ааа ТГ . 11-02-1. Chassis Vehicles Equipped with Dual | 
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Lug Nut Torque Requirement 


are ses 19-0224 





VEHICLE APPLICATION | 
Applies to F-150, F-250, F- 350, Е-150, Е- 250, Е-350, 


F-Super Duty, Ғ- Super Duty Stripped € Chassis Vehicles - 


and Bronco. 


DESCRIPTION = ` Ë | E қ s s 


Front Wheel: Assembly 


Each front wheel and tire assembly is attached by 
wheel lug nuts to its respective front hub and rotor 
assembly. Two opposed tapered’ roller bearings are 
installed in each front'hub and rotor assembly. A grease 
retainer is installed at the inner end of the hub to 


prevent lubricant-from leaking. The entire assembly is - 


retained on its spindle by the adjusting nut, nut lock and 


cotter pin. Refer to Section 11-10, Wheels, Hubs and 


Bearings—Front (Except. Front Drive). | 


Front Wheel ‘Assembly—Four-Wheel Drive | 
A description of the’ front axle used оп vehicles 


equipped with 4-wheel drive is found in Section 15-34, 
Front Driving Axle—Dana. The locking hub. assemblies . 


are described in. Section. 11-12, Wheel Hubs . and 
Bearings—Front Wheel Drive. 


Rear Wheel Assembly. 


Information on rear wheels (hubs and drums) may be 
found in Section 11-11, Wheel Hubs and: Bearings— 
Rear (Semi Floating Axle) and 11-14, Wheel Hubs and 
Bearings—Rear (Full Floating AXIS): | 


New Vehicle Break-In 


WARNING: FOR VEHICLES EQUIPPED WITH 
SINGLE REAR WHEELS, RE-TIGHTEN THE WHEEL 
LUG NUTS AFTER 800 KM. (500 MILES) OF NEW 
VEHICLE OPERATION ACCORDING TO THE 
PROCEDURES FOUND IN THE REMOVAL AND 


INSTALLATION PORTION OF THIS SECTION. FOR | | 


VEHICLES EQUIPPED WITH: DUAL REAR WHEELS, 
RE-TIGHTEN THE WHEEL LUG NUTS TO 
SPECIFICATIONS AFTER 160 KM. (100 MILES) AND 


AGAIN AFTER 800 KM. (500 MILES) OF NEW ` 


VEHICLE OPERATION, AND AT THE INTERVALS 


| SPECIFIED IN SECTION 50-02, PRE- DELIVERY AND. Р 
NON-EMISSION SCHEDULED MAINTENANCE ` 


ACCORDING TO THE PROCEDURES FOUND IN THE 
REMOVAL AND INSTALLATION PORTION OF THIS 
SECTION. THIS IS REQUIRED TO PERMIT THE 
WHEEL CLAMPING SYSTEM TO SEAT PROPERLY 


.SO THAT THE WHEEL LUG NUTS WILL HOLD A 


UNIFORM CLAMP LOAD AND REMAIN: FULLY 
TIGHTENED. RETIGHTENING TO SPECIFICATION IS 
ALSO REQUIRED. АТ 800 КМ. (500 MILES) AFTER 


“ANY WHEEL CHANGE OR ANY OTHER TIME THE 


LUG NUTS HAVE BEEN LOOSENED. IMPROPERLY 


TIGHTENED’ WHEEL LUG NUTS COULD ALLOW 
THE WHEEL TO COME OFF WHILE THE VEHICLE IS 


IN MOTION, CAUSING LOSS OF CONTROL. 


DIAGNOSIS. AND TESTING . ЕТ 
For diagnostic апа: testing procedures, refer. to 
Section 11 -01, General Wheel and Шы Service. 


REMOVAL AND. INSTALLATION . 


Wheel Replacement—F- -150—F- 350, Е- 450— 
E-350, and Bronco. dde with Single - 
Rear Wheels Ғе 


| Refer. to Fig. 1. 
Removal 
WARNING: AFTERMARKET WHEEL ` ASSEMBLIES 


MAY NOT BE COMPATIBLE WITH THE VEHICLE. 


USE OF INCOMPATIBLE WHEEL ASSEMBLIES MAY 
RESULT IN EQUIPMENT FAILURE AND POSSIBLE 
INJURY. USE ONLY АРРНОУЎЕЕ "WHEEL 


. ASSEMBLIES. 


1.- Set parking. brake and. block diagonally opposite 
- . wheel.. Оп vehicles’ equipped with ап. automatic 
. transmission, . place. selector. lever ‘т {һе "Р" 
position. On vehicles ‘equipped with a manual 
transmission place the shift lever in reverse. 


2.. If equipped, remove the hub cap or wheel ‘cover. 
3: Loosen but do not remove the wheel lug nuts. 
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— .. LUG NUT 


WHEEL... — (9 


| . ^ ,STUD. > 
MAIN VIEW 


CONE-SHAPED 
ONE-PIECE 
LUG NUT . 





FIG: 1 Front and Rear Wheel: Installation-F-150—F-350, 
E-150—E-350 and копсо ЕРОС with ‘Single 
Rear Wheels Я 


. 4.::. Raise the vehicle unti the wheel and tire clear the 


2. floor. - 


(5. Aomove the wheel lug nuts. “Remove the wheel 


and tire assembly. 


г ° 
2% $. fi 
` - 


Installation 


WARNING: WHENEVER А WHEEL 5 INSTALLED, 
ALWAYS REMOVE ANY- CORROSION, DIRT OR 
FOREIGN MATERIAL THAT MAY BE PRESENT ON 
' THE MOUNTING SURFACES OF THE WHEEL OR 
THE SURFACE. OF THE HUB, DRUM OR ROTOR 
THAT CONTACTS THE WHEEL. 
WHEELS .WITHOUT .PROPER METAL-TO-METAL 
CONTACT AT THE WHEEL MOUNTING SURFACES 
CAN CAUSE THE WHEEL LUG NUTS TO LOOSEN 
AND COULD ALLOW THE WHEEL TO COME OFF 
WHILE THE VEHICLE IS IN MOTION, CAUSING 
LOSS OF CONTROL. - | 


1... Position the wheel c on »the hub and rotor or the hub 


| and drum assembly. - 


2. — Install the lüg | nuts making sure >that the ‘cone ends 
. of the nuts: face inward. 2 Бі 4 


3. With the lug nuts loosely installed, turn the wheel | 


` until one nut is at the top of the bolt circle. Tighten 
the nut until snug. In a criss-cross type manner, 
tighten the remaining nuts until snug fo | minimize 
runout. Lower. the vehicle. | 


4. Evenly tighten the nuts in the tongue sequence | 
2 to the torque listed Іп the 


. Shown in Fig. 
| Specifications portione of this section.: 


Wheels and. Tires - 





INSTALLING. 
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.5 LUG WHEEL ` 


"TIGHTEN LUG NUTS 
IN THIS SEQUENCE 


:, 10 LUG WHEEL (F-SUPER DUTY 
AND F-SUPER DUTY 
_ STRIPPED CHASSIS VEHICLES) — 
F3932-1C 


8 LUG WHEEL ` 


FIG. 2 ‘Wheel Lug Nut Torque Sequence; 


| Front Wheel Replacement—F-350, E- 350, 


F-Super Duty and F-Super Duty Stripped 


' Chassis Vehicles equipped. With Dual Rear 


Wheels 
.. Refer to Fig. 3. 


Removal 


WARNING: AFTERMARKET WHEEL ASSEMBLIES 
MAY МОТ BE COMPATIBLE WITH THE VEHICLE. 
USE OF INCOMPATIBLE WHEEL ASSEMBLIES MAY 
RESULT IN EQUIPMENT FAILURE AND POSSIBLE 
INJURY. USE ONLY APPROVED WHEEL 

ASSEMBLIES. | 


WARNING: . USE ONLY. INTEGRAL TWO- РІЕСЕ 
SWIVELING LUG NUTS ОМ VEHICLES EQUIPPED 
WITH DUAL REAR WHEELS. DO NOT ATTEMPT TO 


USE CONE SHAPED ONE-PIECE LUG NUTS ON 


THESE VEHICLES. IF USED, CONE SHAPED ONE- 
PIECE. LUG NUTS CAN COME LOOSE IN VEHICLE ` 


OPERATION. DO NOT ATTEMPT TO USE PAST 


MODEL WHEELS, WHICH HAVE CONE SHAPED LUG 
NUT SEATS ON THIS VEHICLE. DO NOT ATTEMPT 
TO USE PRESENT DESIGN WHEELS AND LUG NUTS | 
ON PAST MODEL WHEEL HUBS. ATTEMPTED USE 


OF INTERMIXED WHEELS CAN LEAD TO DAMAGE 
ТО THE WHEEL MOUNTING SYSTEM AND COULD 


RESULT IN WHEELS COMING LOOSE. 


1. . Set parking brake and block diagonally opposite a 


wheel. On vehicles equipped with an automatic 
‚ transmission, place. selector lever in the "P" 
. position. On vehicles equipped with ‘a manual. 
: ` transmission, place the shift lever . in reverse. 


2. If equipped, remove the hub cap or wheel cover. 
Loosen but do not remove the wheel lug nuts. 


4. Raise the Mud until the wheel ane tire clear the 
floor. . | 


5. ^ Remove the-wheel lug: nuts. Remove the wheel 
and tire - from the hub and rotor. | 


о 


Installation | 


WARNING: WHENEVER A WHEEL 15 INSTALLED, 
ALWAYS REMOVE ANY CORROSION, DIRT OR 
FOREIGN. MATERIAL THAT MAY BE PRESENT ОМ. 
THE MOUNTING SURFACES OF THE WHEEL ОВ · 
THE SURFACES OF THE HUB AND ROTOR THAT 
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CONTACTS THE WHEEL. 
WITHOUT PROPER METAL-TO-METAL CONTACT 


AT THE WHEEL MOUNTING SURFACES CAN 


CAUSE THE WHEEL LUG NUTS TO LOOSEN AND 
COULD ALLOW THE WHEEL TO COME OFF WHILE 
THE VEHICLE 15 IN MOTION, CAUSING LOSS OF 
CONTROL. 


1. Mount the front wheel on the front hub and rotor | 


with the wheel dish facing inboard. Align the wheel 
with the small indexing hole (located in the wheel 
between the stud holes) with the alignment pin in 
the hole in the gap. Make sure that the wheel is 


flush with the hub mounting surface so there is по’. 


дар between the hub апа wheel. 


2. Install and tighten until snug the 8 integral Wo: 
piece swiveling lug nuts (nut and washer 
assembly). 


3. With the lug nuts loosely installed, turn the wheel 
until one nut is at the top of.the bolt circle. Tighten 
the nut until snug. In a criss-cross type manner, 
tighten the remaining lug nuts until snug to 
minimize runout. Lower the vehicle to the floor. 


4. Evenly tighten the nuts in the torque sequence 
shown in Fig. 2 to the torque listed in the 
Specifications portion of this section. 


Rear Wheel Replacement—F-350, E-350, 
F-Super Duty and F-Super Duty Stripped 
Chassis Vehicles EQuippec with Dual Rear ` 
Wheels 


Refer to Fig. 4 and Fig. 5. 


WHEEL PIN 
216 INSERTED 
INTO HUB 
e | 


WHEEL LOCATING 


LOCATING 


SS 


A 


E a» 


FRONT 
HUB 


LOCATING 
HOLE IN 
WHEEL 


MAIN VIEW 


WHEEL LUG NUT ` 
(INTEGRAL, TWO- 
PIECE SWIVELING) HUB PIN IS INSERTED 


THROUGH WHEEL 


INTEGRAL , 
TWO-PIECE ` 
SWIVELING 
LUG NUT 


[4252-18 | 





FIG. 3 Front Wheel Installation—F-350, E-350 Equipped 
: with Dual Rear Wheels, F- -Super Duty and 
F-Super Duty Stripped Chassis Similar Except 
10 Stud Hub 


INSTALLING WHEELS 


Removal 


WARNING: AFTERMARKET WHEEL ASSEMBLIES 
MAY NOT BE COMPATIBLE WITH THE VEHICLE. 
USE OF INCOMPATIBLE WHEEL ASSEMBLIES MAY ` 
RESULT IN EQUIPMENT FAILURE AND POSSIBLE 
INJURY. USE ONLY APPROVED WHEEL 
ASSEMBLIES. 


WARNING: USE ONLY INTEGRAL TWO-PIECE 
SWIVELING LUG NUTS ON VEHICLES EQUIPPED 


` WITH DUAL REAR WHEELS. DO NOT ATTEMPT ТО 


USE CONE SHAPED ONE-PIECE LUG NUTS ON 
THESE VEHICLES. IF USED, CONE SHAPED ONE- 
PIECE LUG NUTS CAN COME LOOSE IN VEHICLE 
OPERATION. DO NOT ATTEMPT TO USE PAST 
MODEL WHEELS, WHICH HAVE CONE SHAPED LUG 
NUT SEATS ON THIS VEHICLE. DO NOT ATTEMPT 
TO USE PRESENT DESIGN WHEELS AND LUG NUTS 
ON PAST MODEL WHEEL HUBS. ATTEMPTED USE 
OF INTERMIXED WHEELS CAN LEAD ТО DAMAGE 
TO THE WHEEL MOUNTING SYSTEM AND COULD 
RESULT IN WHEELS COMING LOOSE. 


NOTE: F- -Super Duty and F-Super Duty Stripped 
Chassis vehicles require usage of center-pilot design 
wheel 


1. Set анато brake and block diagonally opposite 
. wheel. On vehicles equipped with an automatic 
transmission, place selector lever in. the "P" 
position. On vehicles equipped with a manual 
transmission, place the shift lever in reverse: | 


If equipped, remove the hub cap or wheel cover. 
Loosen but do not.remove the wheel lug ‘nuts. 


Raise the vehicle until the wheel and tire clear the 
floor. 


5. Remove the wheel lug nuts. Remove the wheel 
and tire from the hub and drum. 


WHEEL 
ASSEMBLY 


_ WHEEL LUG TIRE 
NUT (INTEGRAL 
TWO PIECE 
‚ SWIVELING 
SEE VIEW A 


REAR HUB AND 
ROTOR ASSEMBLY 


WHEEL 
STUD 


£25 


INTEGRAL 
TWO-PIECE 
SWIVELING 
LUG NUT | 


VIEW A | 
. F5647-1A 





FIG. 4 Rear Wheel Installation-—F-Super Duty апа 
F-Super Duty Stripped Chassis Vehicles—Dual 
Rear. Wheels 
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LOCATING  ' 
PININ ` 
‚> WHEEL 


' WHEEL PIN IS INSERTED 
INTO DRUM HOLE 


OUTSIDE WHEEL . 


WHEEL LUG NUT 
(INTEGRAL, TWO- 
PIECE SWIVELING) 


LOCATING 
HOLE IN 
LOCATING PIN WHEEL 
7 IN WHEEL 
(NOT USED ON 
` OUTSIDE WHEEL) 
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INSIDE WHEEL 


MAIN VIEW 
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` ^- LOCATING ` 
-HOLE IN 
- DRUM 


e LOCATING PIN 


IN DRUM 
52244) 
З 99 


DRUM PIN 


7 S | IS INSERTED 
a <> / THROUGH 


BOTH WHEELS 


LOCATING 
HOLE IN 
WHEEL 


WHEEL 
STUDS 


REAR BRAKE ОЯОМ 


` INTEGRAL 
TWO-PIECE . ` 
SWIVELING 
. LUG NUT 





F4253-2A 


FIG. 5 Rear Wheel Installation—F-350—E-350 Equipped with Dual Rear Wheels 


Installation 


1. WARNING: WHENEVER A WHEEL IS 
INSTALLED, ALWAYS REMOVE ANY 
CORROSION, DIRT OR FOREIGN MATERIAL 
THAT MAY BE PRESENT ON THE MOUNTING 
SURFACES OF THE WHEELS OR THE 
SURFACES OF THE HUB AND DRUM THAT 
CONTACTS THE WHEEL. INSTALLING 
WHEELS WITHOUT PROPER METAL-TO- 
METAL CONTACT AT THE WHEEL MOUNTING 
SURFACES CAN CAUSE THE WHEEL LUG 
NUTS TO LOOSEN AND COULD ALLOW THE 
WHEEL TO COME OFF WHILE THE VEHICLE IS 
IN MOTION, CAUSING LOSS OF CONTROL. 


2. Mount the inner wheel on the rear hub with the 
wheel dish facing inboard. Align the wheel with the 
small indexing hole (located in the wheel between 
the stud holes) with the alignment pin in the hole in 
the hub. Make sure that the wheel is flush with the 
hub mounting surface so there is no gap between 

. the hub and wheel. 


3. Install the outer rear so it is flush. against the inner 
wheel with the hub alignment pin protruding 
through the wheel index hole. 


4. Install and tighten until snug the integral two-piece 
swiveling lug nuts (nut and washer assembly). 


. 5. . With the lug nuts loosely installed, turn the wheel 
until one nut is at the top of the bolt circle. Tighten 
the nut until snug. In a criss-cross type manner, 
tighten. the remaining lug nuts until snug to 
minimize runout. Lower the vehicle to the floor. 


6. Evenly tighten the nuts in the torque -sequence 
shown in Fig. 2 to the torque listed in the 
Specifications portion of this Section. 


Lug Nut Torque Requirement 


WARNING: LUG NUTS MUST BE RETIGHTENED TO 
PROPER TORQUE SPECIFICATION AT 800 KM (500 
MILES) OF NEW VEHICLE OPERATION AND 
VEHICLES WITH DUAL REAR WHEELS. RETIGHTEN 
TO PROPER TORQUE SPECIFICATION AT 160 KM 
(100 MILES) AND ALSO AT 800 KM (500 MILES) OF 
NEW OPERATION AND AT THE INTERVALS 
SPECIFIED IN SECTION 10-02, MAINTENANCE. 


RETIGHTEN TO PROPER TORQUE 
SPECIFICATIONS AT 800 KM. (500 MILES) AFTER 
ANY WHEEL CHANGE OR ANY OTHER TIME THE 
LUG NUTS HAVE BEEN LOOSENED. 


. IMPROPERLY TIGHTENED WHEEL ' LUG NUTS 


COULD ALLOW THE WHEEL TO COME OFF 
WHILE THE VEHICLE IS IN MOTION, CAUSING 
LOSS OF CONTROL. 


Wheel Inspection And Maintenance 


Check the wheel nut torque and retighten the lug nuts 
to the specified torque according to procedures listed in 
the Removal and Installation portion of this section. 
Refer to Section 10-02 Maintenance for the torque 
maintenance schedules. 


CAUTION: Replace wheels if they are bent, cracked, 
leaking air or heavily rusted or if the lug nuts often 
become loose. Do not use bent wheels that have 
been straightened and do not use inner tubes in 
leaking wheels. Do not replace wheels with used 
wheels. Wheels that have been straightened or are 
leaking air or are used, тау һауе structual damage 
and could fail without warning. Check for damage 
that could affect the runout of the wheels. Wobble 
or shimmy will Event damage the wheel 
bearings. | 
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Tire Replacement Precautions 


The tire must be completely deflated before removal, 
and the bead must not be damaged by a tire iron. 
(Safety procedures for truck tire. servicing is found in 
Section 11-01, General WWheel and Tire Service under 
Safety.) | 


After installation, a tube tire should be inflated to . 
recommended pressure, deflated, and then inflated 
again to insure that the tube is not folded inside the tire.: 


Be sure the tube flap is properly positioned before 
inflating the tire. It is important that each front and 
rear tire and wheel be balanced. 


When installing tires thoroughly lubricate the tire 
beads with Rubber Lubricant, D9AZ-19583-A (ESA- 
M1B6A) or equivalent. Inflate the tire until both 
beads seat against the rim of the wheel, then 
‚> deflate to the specified "Tire Inflation Pressures" 
shown on the safety certification label attached to 
the L.H. door pillar. To seat the tire beads, the initial 
inflation for truck-type tubeless tires, 344 kPa (50 
psi) maximum; for truck-type tube tires 517 kPa (75 
psi) maximum. Follow the instructions supplied with the 
Rotunda (model 084-00001 or an. equivalent) tire 
changer. Refer to Section 11-01, General Wheel and 
Tire Service for diagnosis and testing procedures, 
safety procedures and illustrations. 


Four Wheel Disc Brake Hub and Rotor—F- бире: 
Ошу and Ғ-бирег Ошу Stripped Сһавві5 
Vehicles 


Description 


The hub and rotor assembly of these vehicles is 
designed as a two piece assembly allowing it to be 
replaced as individual components, or as an assembly. 
The front and rear brake rotors are the same and are 
attached to either the front ог.геаг hub assembly with 10 


screw and washer assemblies tightened to 100-120 


N-m (73-80 ft-lb). 


Remove the front or rear hub and rotor assembly as 
outlined in Section 12-24, Disc Brakes Light and Heavy 
Duty-Sliding Caliper.. 


For vehicles with two-piece hub and rotor assemblies, 
remove and install the wheel studs as outlined in this 
Section under Rear Wheel Lug Nut Stud remova, and 
installation. | 


Front Wheel Lug Nut Stud 
Refer to Fig. 6. | 


H4507-1B 





FIG. 6 Front Wheel Lug Nut Stud 
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Removal ` | | 
1. Raise the vehicle and install safety stands. 


2. Remove the wheel and tire assembly as described 
in this. Section. 


КЕ Remove the rotor аз described іп Section 12-24, 


Disc Brakes—Light and Heavy Duty, Sliding 
_ Caliper. 


4. Position the rotor т а press so ram pressure is not 
directly exerted on the rotor surface (Fig. 7). With 
appropriate press stock, press the lug nut stud 
from the rotor. Discard the stud.. 


Installation  . 


1. ` Position a new stud in the hole. Align the serrations 
of the new stud with the serration marks from the 
old stud. With a hammer lightly tap the stud until 
the serrations on the stud are started in the hole. 
Make sure the stud is not installed in an ''off- 
center'' position in the rotor hub. 


2. Position the rotor in a press so the rotor is 
supported on the wheel mounting flange. Ве sure ` 
to allow enough clearance for the stud to pass 
through the hole. Do not apply ram pressure. 
directly on the rotor surface. With appropriate 
press stock, press the stud in position until the stud 
- bd against the inner surface of the rotor hub 
(Fig. 8). | 


3. Install the rotor as described in Section 12-24, Disc 
. Brakes Light and Heavy Duty—Sliding Caliper. 


4. Install the wheel and tire as described in this 
Section. 


Rear Wheel Lug Nut Stud. 
Refer to Fig. 9 


Removal . 


CAUTION: Never use a himmar to remove the stud. 
Damage to the hub or bearing may result. : 


1. Raise the vehicle and install safety stands. 


2. Remove the wheel and tire assembly as described 
in this Section. 


3. Remove the brake drum from the axle shaft: or hub 


studs. 


4. Using Tool T74P- 3044-A1, press the stud from its . 
seat in the hub (Fig. 10). The stud may also be 
removed by pressing it out using an appropriate 
sized socket and C-clamp. Discard the Stud. 


installation 


1. Insert new stud in hole in the shaft Or hub: Rotate - 
stud slowly to assure the serrations are aligned 
with those made by the original stud. 


2. Place four flat washers over the outside end of the 
stud and thread the wheel nut with the flat side 
against the washers. Tighten the wheel nut until 
the stud head seats against the back side of the . 
shaft or hub. 


CAUTION: Do not use air tools as the 
serrations may be stripped from the stud. 


3. Remove wheel nut and washers. 


4. Install brake drum and wheel as described in this 
Section. 


5. `Lower the vehicle. 
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AXLE SHAFT 


BRAKE DRUM 
1126 


CAUTION: DO NOT SUPPORT OR 
APPLY RAM PRESSURE TO THE 
ROTOR BRAKING SURFACE 


WHEEL STUD 
REMOVER 
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CAUTION: DO NOT SUPPORT OR 


| | FIG. 11 Rear Wheel Lug Nut Stud Installation 
APPLY RAM PRESSURE TO THE f : 
‘ROTOR BRAKING SURFACE 





| Н4509-1А 
FIG. 8 Front Wheel Lug Nut Stud Installation 
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SPECIFICATIONS — ` 
WHEEL TORQUE SPECIFICATIONS 
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.F-Super Duty and F-Super Duty Stripped | — BEEN M 
S bemus eni nia = | toLug Whee | — 96m 


@ Torque specifications are for clean, dirt-and-paint-free dry bolt and nut threads. Never use oil or grease on studs or nuts. 
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SECTION 11 -10 Wheels, Hubs and Bearings—Front 


(Except ! Front M" 
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VEHICLE APPLICATION 


. E-150—E- 350, F-150—F-350 (4x2), F-Super Duty and 
-Е-бирег Duty- РС Chassis Vehicles. 


DESCRIPTION 
Front Wheel Assembly - 


. Each front wheel and tire assembly is bolted to its 


respective front hub and rotor assembly. Two opposed 
tapered roller bearings are installed in each hub, (Fig. 
. 1). A grease retainer is installed at the inner end of the 
hub to prevent lubricant from leaking onto the rotor. The 


entire assembly is retained to its spindle. by the - 
adjusting nut, washer, retainer, cotter pin and grease | 


cap: 


Stripped. Chassis vehicles equipped with dual wheel 
rear axles have the wheel and tire assembly attached to 
the drum with integral two-piece swiveling lug nuts. 


WARNING: DO NOT ATTEMPT TO USE PAST 
MODEL LUG NUTS (CONE SHAPED, ONE-PIECE) TO 


REPLACE THE INTEGRAL TWO-PIECE SWIVELING. 


LUG NUTS. IF SO USED, PAST MODEL LUG NUTS 


. CAN COME LOOSE IN VEHICLE OPERATION. DO ` 


NOT ATTEMPT TO USE PAST MODEL WHEELS, 
WHICH HAVE CONE SHAPED LUG NUT SEATS, ON 


THIS VEHICLE. DO МОТ ATTEMPT TO USE THE ` 


NEW DESIGN WHEELS AND LUG NUTS ON PAST 


MODEL WHEEL HUBS. ATTEMPTED USE OF .` 


INTERMIXED WHEELS CAN LEAD TO DAMAGE TO 


THE WHEEL MOUNTING SYSTEM AND COULD `` 


RESULT IN WHEELS мне; LOOSE ІМ 
ОРЕНАТІОМ. 
ADJUSTMENTS ` 


Wheel Bearing Adjustment—F-Super Duty 
Stripped Chassis Vehicles 


Refer to Figure 2. 


© To check the wheel bearing àdinstimeit raise the. 


"front of the vehicle. Then, grasp the tire at the sides, 
and alternately push inward and pull outward on the tire. 
If any looseness is felt, adjust the front wheel bearings. 


12 Наізе the vehicle until the tire сіеагѕ the floor апа 
| install safety stands. 


.2. Remove the wheel cover. Remove the grease сар. 


from the hub. 


E-350, F-350, F-Super бө апа F-Super Duty 2 





| INNER 
GREASE BEARING 
5 | 120) 
SEAL е5 `- BEARING 
E mE 2221216 | 
| | |J WASHER ` 


HUB AND 
ROTOR 


ADJUSTING 
UT . 


GREASE 
374504 CUP 


1102 . LUG NUT Е" 1131: 
| 381542 2 | | 


.F2948-18 


FIG. 1 Front Hub and Rotor Assembly, Bearings and 
Grease Seal—Typical Vehicles with Single Rear 
Wheels 


3. Wipe the T grease from the end of the ` 
| spindle. Hemove the cotter pin and locknut. 


4. Loosen the adjusting nut three turns. Attempt to - 

- Obtain running clearance between the rotor brake 

surface and the shoe/linings by rocking the wheel, : 

hub and rotor assembly in and out several times to ` 
push the shoe and linings away from the rotor, or. 


by light tapping оп the caliper housing or. some , 


other means that does not damage the rotor lining ` 
surfaces. DO NOT PRY ON THE CALIPER 
PHENOLIC PISTON. If running clearance cannot - 
be. maintained throughout bearing adjustment in 


Steps 5 and 6, the caliper must be removed. Refer  - 


to Section 12-24, Disc Brakes—Light and Heavy 
Duty—Sliding Caliper. 


| 5.  Tighten the wheel bearing adjusting nut to 23- 34. | 
| N:m (17-25 ft-lb) while rotating the disc Blake rotor : 


in the opposite direction. 
Back the nut off approximately 120° to 180°. E 


Tighten the nut to 2.03-2.26 N-m (18-20 inb). . 
while rotating the disc brake rotor. 


e. End Pay should be :006-. 127тт (.00025-.005 inch). : 
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e Torque required to rotate the hub should be 1.13-2.82 
М-т (10-25 in-Ib). 


8. Install the retainer, new cotter pin, and grease cap. 
9. Install the.caliper (if removed). 
10. Install the wheel and tire assembly. 


11. Lower the vehicle and tighten the lug nuts to 190 
27 Мет (140 ft-lb). 


12. Install the wheel cover or hub cap, if so equipped. 


13. Before driving the vehicle, pump the brake pedal 
several times to restore normal braking action. 


14. After 800 kilometers (500 miles) of operation, 
retighten the lug nuts to specifications. Failure to 
retighten the lug nuts could result in the wheel 
coming off while the vehicle is іп motion. ` 


Front Wheel Bearing Adjustment 


F150—F-350, F-Super Duty (Chassis Cab) and ` 
E-150—E-350 


Refer to Figures 1 and 2. 


To check the wheel bearing adjustment, raise the 
front of the vehicle. Then, grasp the tire at the sides, 
and alternately push inward and pull outward on the tire. 
If any looseness is-felt, adjust the front wheel bearings. 


1. Raise the vehicle until the tire clears the floor and 
install safety stands. 


2. Remove the wheel cover. Remove the grease cap 
from the hub. 


3. Wipe the excess grease from the end of the 
spindle. Remove the cotter pin and locknut. 


4. Loosen the adjusting nut three turns. Attempt to 
obtain running clearance between the rotor brake 
surface and the shoe/linings by rocking the wheel, 
hub and rotor assembly in and out several times to 
push the shoe and linings away from the rotor, or 
by light tapping on the caliper housing or some 
other means that does not damage the rotor lining 
surfaces. DO NOT PRY ON THE CALIPER 
PHENOLIC PISTON. If running clearance cannot 
be maintained throughout bearing adjustment in 
‘Steps 5 and 6, the caliper must be removed. Refer 
to Section 12-24, Disc Brakes—Light and Шы 
Duty—Sliding Caliper. 


INNER 


SPINDLE ‚ BEARING 


GREASE 
SEAL 
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Э: Tighten the wheel adjusting nut to 30-33 М-т (22- 
25 ft-lbs.) while rotating the disc brake rotor in the 
opposite direction. 


6. Back off the adjusting nut 1/8 turn and install the 
_ retainer and new cotter pin without additional 
movement of the adjusting nut. Bearing end play 
should be 0.025-0.254mm  (0.001-0.010 inch). 
Bend the ends of the cotter pin around the 
castellated flange 'of the locknut. 


7. Check front wheel rotation. № the wheel rotates 
properly, reinstall the grease cap and wheel cover. 
If rotation is noisy or rough, remove and inspect the 
bearings. Service as required. i 


8. Before driving the vehicle, pump the brake pedal 
several times to restore normal brake pedal travel. 


REMOVAL AND INSTALLATION 


Front Wheel Grease Seal and Bearing 


Removal | 
Refer to Figures 1 and 2. 


Wheel bearing lubricant is a lithium-base grease, 
Long Life Lubricant C1AZ-19590-BA (ESA-M1C75- В) or 
equivalent. 


Sodium-base grease is not compatible with lithium- 
base grease and should not be intermixed. Therefore, 
do not lubricate front and/or rear wheel bearings 
without first identifying. the type of original wheel bearing 
lubricant. Usage of incompatible. bearing lubricants 
could result in premature lubricant breakdown. 


If bearing adjustment will not eliminate looseness or 
rough and noisy operation, the hub and bearings should 
be cleaned, inspected, and repacked with specified 
wheel grease. If the bearing cups or the cone and roller 
assemblies are worn or damaged, they should be 
replaced. 


1. Raise the vehicle until the tire clears the floor and 
remove the wheel and tire assembly from the hub 
and rotor as described in. Section 11-02, Wheels 
and Tires. 


2. Remove the brake caliper, (ы to зеп 12-24, 
Disc Brakes—Light апа Heavy Duty—Sliding 
Caliper), and wire it to the underbody to prevent 


"D" WASHER 


GREASE 


UTER À 
BEARING ADJUSTING RETAINER 
NUT 


FIG. 2 Front Hub and Rotor Assembly, Bearings and Grease Sex ples Vehicles with Dual Rear Wheels 
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FIG. 3 Installing Bearing Cups—Typical 


damage to the brake hose. It is not necessaty to 
disconnect the hose from the caliper. Do not let 
the caliper hang with its weight on.the brake hose 
or the hose may become stretched, twisted or 
ruptured. 


Remove the grease cap, cotter pin, 
adjusting nut and washer. 


Remove іһе- outer bearing cone and roller. 


Pull the hub and rotor off the spindle and remove 
and discard the grease seal, if necessary. 


retainer 


‚ ` Remove the inner bearing cone and roller from the 
hub. Remove all traces of old lubricant from. 


bearings, hub and axle spindle. 


Inspect the cups for scratches, pits or cracks. If the 
cups are worn or damaged, remove them with a 
drift. Clean the inner and outer bearing cones and 


rollers with solvent and dry thoroughly. Do not. 


spin the bearings dry with compressed air. 


Inspect the cones and rollers for cracks, nicks, 
brinelling, or seized rollers. Inspect the grease 


retainer and replace it if it is cracked, ‘nicked, 


dented, or worn. 
Cover the spindle with a clean cloth and brush all 


_ loose dust and dirt from the brake assembly using 


Rotunda Brake and Clutch Service Vacuum 091- 
00001 or equivalent. Remove the cloth from the 
spindle carefully to prevent dirt from falling on 
the spindle. | | 


Installation 


|f inner or outer bearing cups were гасова install 
replacement inner and outer bearing cups in the 
hub with the appropriate bearing cup replacer tool 
(refer to the Special Service тоо! chart in the 


O Oe NO 
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FIG. 
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SEAL REPLACER 
TOOL 


T73T-1190-B 


4 Installing Grease Seal—Typical 


Specifications portion of this section) and Driver 


Handle T80T-4000-W (Fig. 3). Be sure to seat the 
cups properly in the hub. The cups will be properly 
seated when they are fully bottomed. Replace 


. - grease retainers. Polish grease retainer journal оп 
` spindle with 400 ) grit papa, Clean with coan 


cloth. 


Pack the inside of the hub with lithium-base 
grease, .Long-Life Lubricant, C1AZ-19590-BA 


(ESA- M1C75- B) or equivalent. Fill the hub until the 


‚ grease is flush with the inside diameters of both 


11. 


bearing cups. Раск the bearing cones and rollers 
with wheel bearing grease. Use a bearing packer 
for this operation, Rotunda models 108-00074, 
108-00076, or 108-00078, or equivalent. If a 
packer is not available, work as much lubricant as 
possible between the rollers and cages. Lubricate 


the cone surfaces with grease. 
Place the inner bearing cone and roller in the inner 


cup and install the new grease seal with Seal 


Replacer, T73T-1190-B, (Fig. 4). Be sure that the 
seal is fully bottomed. M 


Install the hub and rotor on the wheel spindle. 
Keep the hub centered on the spindle to 
prevent damage to the "grease retainer or the 
spindle threads. 


Install the outer bearing cone and roller and the flat 
washer on the spindle, then install the adjusting 


‚ nut, and adjust the wheel bearing as outlined under 
° Adjustments in this Section. | 


Install the retainer, new cotter pin, and grease cap. 
Install the caliper, (refer to Section 12-24, Disc 


 Brakes-Light and Heavy Duty—Sliding Caliper). 
"Install the wheel and tire assembly on the hub as. 


described in Section 11-02, Wheels and Tires. 
Lower the vehicle and tighten the lug nuts to 


specification. Re-install the wheel cover or hub 
cap. 


Before driving the vehicle, pump the brake pedal 
several times to restore normal brake pedal.travel. 


After 800 kilometers (500 miles) of operation, 
retighten the lug nuts to specifications. Failure to 
retighten the lug nuts could. result in the wheel 
coming off while the vehicle is in motion. 
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SPECIFICATIONS 
WHEEL TORQUE SPECIFICATIONS: 













ма | w | == _ 

E180, F-150, Bronco | ота | b — | 

| Б250, E350, F-250, F-350 — | она | эєз | ít | 
ыы | ms | .. 
Chassis Vehicles 10-Lug Wheel «| 9/16-18 





@ Torque specifications are for clean, dirt-and-paint-free dry bolt and nut threads. Never use ой or grease on studs or nuts. . CFS943-2E 


SPECIAL SERVICE TOOLS 











[Number | Description — — — [Apio — — ___ ____ ______ 
t eee ee 










Universal ” — 

Puller tachment 
Bearing Cup Pul | 
картасы ПОНИ 
[Toona [Заветы |мезі- Use wt Side Harmer — — 
E-150 tru E-360 — Bearing Cup insalaion - | 

ШІСІ 





T73T-1202-A . | Bearing Cup Replacer "E F-250, F-350, F-Super Duty, E-250 — Use with Driver Handle and 


Part Мо. 8А-1202-А | 3 


| 









[Fans | ening ба баша O 
Damase ПЕР ТТТ — Uma 771 
СНИ Outside Tread Chaser |н. 
| T80T-4000-W | Driver Handle _ JN Bearing Сир Installation —  — — ^ — Ea 






Bearing Cup Replace 
Bearing Cup Replacer F-250, Ғ-350, F-Super Duty — Use with Part No. В7А-4222-А | 
| 
[Rotunda — 1085016 | Wheel Bearing Packer — |рюб ван — 
Rotunda — 108-00078 | Wheel Bearing Paer — — [бы — — — 


| | 
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SECTION 11-11 Wheel Hubs and Bearings—Rear | 
(Semi-Floating Axle) 
SUBJECT PAGE ‘SUBJECT PAGE 
DESCRIPTION ` 7 | | REMOVAL. AND INSTALLATION .............. 11-11-1 
Rear Wheel Assembly ...... Pop is rd uri сі 11-11-1 


VEHICLE APPLICATION .............. 5577 11-11-1 





VEHICLE APPLICATION 
Bronco, E-150 Through E-250, F-150 Through F-250 


(4x2), F-150 Through F-250 (4x4) Truck Models under 
8500 lb GVW. 


DESCRIPTION 


Rear Wheel Assembly. 


E-150, F-150 and Bronco (Ford 8.8 Inch Ririg 
Gear Rear Axle) 


The rear wheel brake drum assembly is ЕТЕР оп 
the studs of the геаг axle shaft flange Бу two retainers. 
The wheel (and tire) is mounted on the same rear axle 


shaft flange studs, and is held against the drum and 


axle shaft flange assembly by the wheel nuts. On the 
Ford 8.8 inch Ring Gear Axle, the rear wheel bearing 
and seal are pressed into the outer axle tube housing. 
The axle shaft is held in place by a C-clip in the 
differential case.. When the C-clip is removed, the axle 
shaft can be taken out of the axle tube housing. 


. Rear Wheel Assembly 


E-250 UNDER 8500 LBS GVW (DANA 9.75 Inch 
Ring Gear Axle) 


F-250 UNDER 8500 LBS GVW (FORD 10.25 Inch 


. Ring Gear Axle) . 


Eight studs, pressed into the axle shaft flange, serve 
as a mounting surface for the brake drum. The wheel 
and tire assembly mounts on the drum and axle flange 
assembly and is held in place by eight wheel' lug nuts. 


: The rear wheel bearing and seal are pressed into the 


outer axle tube housing. The axle shaft is held in place 
by a C-clip in the differential case. When the C-clip is 


: removed, the axle shaft can be taken out of the ae 


tube housing. 


_ REMOVAL AND INSTALLATION 


Refer to Section 15-08, Integral Carrier Axle—Ford 
8.8 Inch Ring Gear; Section 15-09 Integral Carrier 
Axle—10.25 inch Ring Gear and Section 15-05, Integral 


Carrier Axle-Dana for Removal and Installation 


Procedures. 
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SECTION 11- 12 Wheel Hubs and Bearings— | 
. Front Wheel Drive x 
SUBJECT | РАСЕ SUBJECT | PAGE 
ADJUSTMENTS ME а. rom a DISASSEMBLY AND ASSEMBLY 3 
Front Wheei Bearing дасна Dd ped 2.. 11:12-2 . Front Wheel Grease Seal and Bearing 
_ Front Wheel Bearing Adjustment with ` i Replacement and Repacking .............. 11-12-5. 
Manual Locking Hubs .............. aa... 11-12-22 REMOVAL AND INSTALLATION - | 
Bronco and Ғ-150--Ғ-250 (4x4) With . | Automatic Locking Hubs .................. 11-12-3 
Dana 44IFS or 44IFS/HD Front Driving Bronco, F-150 (4x4). .................... 11-12-3 
ТОИР eR d miseca... 11-12-2 Manual Locking Hubs .................... 11-12-3 
DESCRIPTION AND OPERATION | SPECIFICATIONS ................. T TN 11-12-7 
Automatic Locking Hubs Operation ........ 11-12-1 VEHICLE APPLICATION .................. 2.. 11-12-1 


Manual Locking Hubs Operation ......... .. 11-12-2 





VEHICLE APPLICATION. ` 
Bronco, F-150 Through F-350 (4x4) Only. 


DESCRIPTION AND OPERATION 


Тһе hub locks on Bronco and F-150—F-350 (4x4) 
vehicles. equipped with four-wheel. drive, either 
automatically or. manually actuate the front driving axle. 
When actuated, the hub lock body assembly locks the 
hub and wheel and tire assembly to the front driving 
axle axleshaft. When released, the front driving axle 
axleshaft is disengaged from the hub body assembly 
. and the hub and tire and wheel assembly rotate freely 
on the spindle. 


Two tapered opposed roller pasos aliow the hub 
and wheel and tire assembly to rotate on the spindle. A 
hub seal is installed inboard of the inner bearing to 
prevent wheel bearing lubricant from contaminating the 
brake caliper and -rotor surfaces. 


F-350 (4х4) equipped with dual wheel rear r axles have 
the wheel and tire assembly attached to the drum with 
integral two-piece swiveling lug nuts. | 


WARNING: DO NOT ATTEMPT TO USE PAST 


MODEL LUG NUTS (CONE SHAPED, ONE-PIECE) TO 


REPLACE THE INTEGRAL TWO-PIECE SWIVELING 
LUG NUTS. ІЕ SO USED, PAST MODEL LUG NUTS 
CAN COME LOOSE IN VEHICLE OPERATION. DO 
NOT ATTEMPT TO USE PAST MODEL WHEELS, 
WHICH HAVE CONE SHAPED LUG NUT SEATS, ON 
THIS VEHICLE. DO NOT ATTEMPT TO USE THE 
NEW DESIGN WHEELS AND LUG NUTS ON PAST 
MODEL WHEEL HUBS. ATTEMPTED USE OF 
INTERMIXED WHEELS CAN LEAD TO DAMAGE TO 


THE WHEEL MOUNTING SYSTEM AND COULD 


RESULT IN WHEELS COMING LOOSE IN 
OPERATION. ``’. 


Automatic Locking Hubs Operation 


Electric Shift Transfer Case . 


. . 2-WHEEL DRIVE—Shift the transfer case in the 2H 
position by pushing the LOW RANGE and/or 4 x 4 
pushbuttons ‘until both indicator amps are off. -> 


To disengage the automatic hub locks, shift the 
transmission to move the vehicle іп the opposite 


. direction (forward or reverse) and drive a minimum of З 


meters (10 feet) in a straight line. Always disengage the 
automatic hub locks before arin. on ‘dry, hard-. 
surfaced roads. | 


NOTE: During axle break-in or operation Я ехігетеіу 
cold temperatures (-10°F [-12°C] or below) and if the 
axle lubrication has had.time to cool, the automatic hub 
locks may not disengage completely. It may be 
necessary to keep the hub locks engaged for 10 to 15: 
minutes while driving before they will disengage. 


SHIFTING BETWEEN 2H AND 4H—The transfer 
case can be shifted between 2H and 4H with the vehicle 
stopped or at normal road speed by pushing the 4х 4 
button. The amber indicator lamp will illuminate when 
the transfer case is in 4-wheel drive. 


HI/LOW RANGE SHIFTING—To shift to or from low 
range, stop the vehicle and shift automatic transmission 
to М (NEUTRAL) or disengage. clutch оп manual 
transmission before pushing the LOW RANGE button. 
The LOW RANGE indicator lamp will illuminate in low 
range. 


Attempting to shift to or from low range with the 
vehicle in motion will cause the LOW RANGE lamp to 
flash. The LOW RANGE lamp will continue to flash until 
the prior shift position is reselected or the previous 
procedure is followed. ` 


The 4 x 4 and Low Range button will illuminate with 
the headlamps or parking lamps on. It may be dimmed 
or brightened by rotating the instrument panel thumb 
wheel. 


NOTE: Do not shift transfer case from 2H to 4H with the. | 


rear wheels spinning while accelerating vehicle from a 
standstill, or with vehicle in motion with temperature at 
-15°С (5°F) or below, otherwise damage can occur to 

the drivetrain. | 


NOTE: Initial shifts from 2H to 4H, with vehicle in. 
motion, may cause a driveline clunk noise which is the 


. result of the front axle automatic locking hubs engaging. 


This engagement noise is normal and will not occur with 


subsequent shifts between 2H and 4H. 
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Manual Locking Hubs Operation 
(Refer to Fig. 1). 


. Two-Wheel Drive | 
Shift the transfer case to the two- wheel drive position 


(2H) and turn the hub lock selector knob counter 
clockwise to the "FREE" position. 


Four-Wheel Drive 
Lock both hubs by turning the selector knob 


clockwise to the ''LOCK'' position. If the hub teeth do ` 
not engage with the knob in this. position, a slight 


movement of the wheel in either direction will complete 
the lock. 


_№ the vehicle is stopped, plate the transmission in 
neutral and select transfer case shift position. 


If the vehicle is moving, the transfer:case may be | 


shifted between 2H and 4H only, providing: that the hub 
locks are in the "LOCK" position. — 


Shifting to or from the 4L position requires that the 


vehicle be fully stopped and the transmission in neutral. _ 


CAUTION—Both hubs must be set in the same 
function to avoid excess front differential. wear оп 


Non-Traction-Lok front axles or steering pull on ` 


Traction-Lok front axles. 
CAUTION—Clashing of gears and resulting transfer. 


case damage will occur if you attempt to shift to or 


from 4L while the vehicle is in motion or if you 
attempt to shift from: 2H to 4H with the hub locks in 
the "FREE" position while the vehicle is in motion. 


FOUR-WHEEL DRIVE 


" TWO-WHEEL DRIVE 


FREE POSITION LOCK POSITION: F3561-1A 


FIG. 1 Four Wheel Drive Wheel Hubs—Manual Locking 


Hubs . 


T. TIGHTEN ADJUSTING NUT 
TO 68-81 N-m (50-60 FT-LB) , 


- — 2: BACK OFF ADJUSTING 
NUT 180 DEGREES 


SPANNER 
LOCKNUT | 
WRENCH 


T86T-1197-A BEARING 5 


CUP > 


ADJUSTING 

р NUT 
`ВОТОЯ OUTER 
WHEEL BEARING 








If it is necessary to shift to or from 4L, bring the 


vehicle to a full ор before going 50. 


ADJUSTMENTS 
. Front Wheel Bearing Adjustment | with 


Manual Locking Hubs 


` Bronco and F-150—F-250 (4x4) With Dana 44IFS | 


ог 44IFS/HD Front Driving Axle 


1. Raise the vehicle and install safety stands. | 


2. Remove the hub lock assembly. Refer to 
Automatic Locking Hub: or Manual Locking Hub 
‚ removal and installation procedures in this Section. 


3. Using a torque. wrench and: Spanner Locknut . 
Wrench, T86T-1197-A, apply inward pressure to 
unlock the adjusting nut locking splines, and turn 
the nut clockwise to tighten to 68-81 М-т (50-60. 
ft-lbs) while rotating the wheel back. and Torn to 
seat the bearing (Fig. 2). 


NOTE: After 95 N:m (70 ft-lbs.) of torque, the 
adjusting nut will no longer tighten. The threaded 
nut portion will ratchet in the assembly upon. 
approaching the 'specified torque. Continue 
tightening until the specified torque is obtained. 


4. Apply inward pressure on the Spanner Locknut 

| Wrench to disengage the adjusting nut locking 
splines and back off the adjusting nut 
approximately 180 degrees (Fig. 2). . 


"5... Retighten the adjusting nut to 20 N-m (15 ft-Ibs.). 


Remove the tool and torque wrench. 


6. Check that the final end play of the wheel on the 
spindle is 0.00-0.15mm (0.00-0:006 inch). . | 


7. Install the hub lock assembly as described in this: 
Section. | 


8. Remove the safety stands. Lower the vehicle. 


Front Wheel Bearing Adjustment 


F-150 with Automatic Locking Hubs—F-250 ` ` 
H.D.—F-350 (4x4) with Dana 44, 50IFS and Dana 
60 Monobeam Front arving AXIE | 


‚ Refer to Fig. 3. | | 
1. Raise the vehicle and install carat. stands. 3 


203 TIGHTEN ADJUSTING NUT 
ғ. TO20 N-m (15 FT-LB) 


SPANNER BEARING ` 


T86T-1197-A ` 


2 ADJUSTING i | 
HE NUT >. - ROTOR OUTER 
~ WHEEL BEARING 


` 24653-28: 


FIG. 2 Front Wheel Bearing Adjustment—Bronco- and Ғ-150--Ғ-250 (4x4) with Dana 44 Front Driving Ахіе ү 
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2. Remove the hub lock assembly. Refer to Manual - 


Locking Hub in the Removal and Installation 
portion of this Section. 


3. Remove the outer locknut with Sane ocka | 


. Wrench, D85T-1197-A. Remove the lockwasher. 


4. Using Spanner Locknut Wrench, . D85T-1197-A, 
tighten the inner locknut to 68 М. m (50 ft- Dey to 
seat the bearing. ` 


5. Back off the inner locknut and retignten to 41 -54 | 


N:m (31-39 ft-Ibs.). 


6. While rotating the hub, back off the (бсш 135- 


150 degrees. 


7. Install the lockwasher so the key is positioned in 
the spindle groove. Rotate the inner locknut so the 


pin is aligned into the nearest lockwasher hole. - 


8. Install the outer locknut and tighten to 217-278 
. N:m (160-205 ft-lbs.) using. Spanner Locknut 
Wrench, D85T-1197-A. 2 


9. Check the final end play of the spindle, it shone be 


. 0.00-0.15mm (0.000-0.006 inch). - 
10. Install the hub locks as described in this Section. 
11. Remove the safety stands. Lower the vehicle. 


aun ^ ( 
LOCKÑUT — ,» . 


WRENCH 
D85T-1197-A 





F4654-1A ` 


FIG. 3 Outer Locknut, Lockwasher and Inner 
Locknut—F-250—F-350 (4x4) with Dana 50 IFS ` 
and Dana Model 60. Мопореат Front Driving 
Ах!е . 


REMOVAL AND INSTALLATION 


Manual Locking Hubs 

Bronco, and F-150-F350 (4х4) 
Refer to Fig. 4. 

Removal 


1. Separate the cap assembly from the body 
assembly by removing the six Allen-head- 
capscrews and remove the cap from the body (Fig. 
5). 


. 24. Remove the snap ring that retains the axle shaft in 


the hub body assembly (Fig. 6). 


3. Remove the lockring seated in the groove of the 


wheel hub (Fig. 7). 


4. Remove the body assembly. from the Kub: If the 


body is difficult to remove, install two capscrews 
and pull the body assembly out of the hub (Fig. 8). 


Installation. 
1. Insert the body assembly in the hub. ` 


2. Install the lockring in the groove to retain the body 
_ in the hub. 


3. Install the snap ring that retains the axle. shaft to 
the body. ` 


4. Position the cap assembly on the body. Install the 
| six Allen-head capscrews and оеп to 4.0-6.0 
N:m (40-60 in-Ibs). 


NOTE: Do not pack the cap assembly with grease. 
Excessive grease can cause excessive dialing: 
effort. 


Automatic Locking Hubs 


Bronco, F-150 (4x4) 
Refer to Fig. 9. 


Ветомді: 


1. То remove hub, first separate cap assembly from 
body assembly by removing the five (5) capscrews, 
using Torx@ bit TX25, from the Em assembly. 


2. Remove Cover. 


CAUTION: Do not drop spring, ball bearing, 
bearing race, or retainer. 


3. Remove rubber seal. 


4. Remove seal bridge retainer (small metal, 
stamping) from retainer ring space. 


5. Remove retainer ring by closing the ends with 
needle nose pliers while pone hub lock from 
wheel hub. 


If wheel hub and spindle are. to be remóved: 
6. Remove C-washer from stub shaft groove. 
Remove splined spacer from shaft. 


í А 
. 8. Remove wheel bearing lock nuts and lock washer. — 
9 


If the hub assembly requires cleaning, refer to - 
Steps 10-13. | | 


10. Wash the cap bearing, race En retainer assembly 
in cleaner solvent and thoroughly dry the 
components. Repack the bearing with a lithium 
base grease, Long Life Lubricant C1AZ-19590-BA 

' (ESA- Ша В) ог equivalent. Refer to Figs. 10 
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‚ FIG. 6 Snap Ring Removal—Manual Locking Hub. 


11. 


SOCKET HEAD. САР ASSEMBLY -1K 106 . 


CAPSCREW-1K104 ` 


CAP 
ASSEMBLY 


- 


ALLEN HEAD 
SCREWS 


F4655-1B 





F4657-1B 


and 11 for proper positioning of the bearing on the 


race. | 


Remove the snap ring and flat washer (Fig. 12) 
from the inner. end of the hub lock assembly. Pull 


the hub sleeve and attached parts out. of the drag 


| 1K104 ` | 
RETAINER RING 
1K104 
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BODY ASSEMBLY - 1K 105 


';LOCK RING ` 





F2875-28 


‘BODY 
ASSEMBLY 


— 


= IF DIFFICULT ТО REMOVE, 
INSTALL TWO CAPSCREWS 


AND PULL BODY FROM HUB 
m F4659-1B 


FIG. 8 Body Removal—Manual Locking Hub 


sleeve, then cock the drag sleeve to unlock the 
tangs of the brake band and remove the drag 
sleeve assembly (Fig. 13). (NOTE: Never remove 
the brake band from the drag sleeve). Wash in 
cleaner solvent and air dry the drag sleeve and 
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LOCKWASHER 


BODY ASSEMBLY 
fi 
SPLINEO FACER коз 
SEAL BRIOGE 
ВЕТАІМЕН-1К106 


"C'' WASHER Ср GS е 
|. 38457. | % V 


LOCK RING N 
1K106 | С -71К106 
SPRING RETAINER 
1K106 


BEARING 


BEARING INNER 
RACE-1K106 


BEARING RACE 
_ SPRING-1K106 


SEALING 
RING- 1K106 


CAP ASSEMBLY 
1K104 ` 
CAPSCREW 
1K106 


F3304-1A 





FIG. 9 Automatic Locking Hub (Warner)—Exploded 
View 


brake band. Lubricate the brake band and .drag 
sleeve assembly with 1.5 grams (0.05 oz. of 


Automatic Hublock Grease, E1TZ-19590-A (ESL- 


M1C193-A) (Darmex Spec. DX-123-LT.) or 
equivalent. Work the lubricant over the spring and 
the area of the drag sleeve under the spring. ` 


12. The body assembly (excludes cap assembly, and 
brake band and drag sleeve assembly) should be 
dipped in Automatic Transmission Fluid- 
MERCON® XT-2-QDX or equivalent and permitted 
to drip dry for a few minutes еюге proceeding 
with re-assembly. 


13. Assemble one of the two tangs of the brake band 
on each side of the plastic outer cage which is 
located in the window of the steel inner cage. It will 

бе necessary іо соск these parts to епдаде the 
tangs in this position as the drag sleeve is 
positioned against the face of the cam follower 
(Fig. 14). Install the washer and snap ring (Fig. 12). 


Installation 


1. Wheel bearing locknut and lockwasher installation 
is the same as with manual hub locks except for 
tightening the outside wheel bearing locknut to 203 
М-т (150 ft-Ib). 


2. Install the splined spacer and the C- washer on the 
axle shaft. TEE 


NOTE: Remove excessive grease "om hub: lock and 
hub splines prior to installation. 


3. Start hub lock assembly into hub making sure the 
large tangs are lined up with the lock washer and 


the outside diameter and inside diameter splines 


are in line MI the hub and axle shaft spines: 
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F3581-1A 


BEARING 
RETAINER 


F3582-1A 





FIG. 11 Bearing Retainer Installation: 


. 4. Install retainer ring by closing the ends with needle . 


nose pliers and at the same time push hub lock 
assembly into the hub. 


5. Install seal bridge retainer (small metal stamping) 
with narrow end first. 


6. Install rubber seal over hub lock. 


7. Install cover (make sure ball bearing, spring, 
- bearing race and retainer аге іп place). | 


8. Tighten the 5 screws to 4.5-5.6 М-т (40-50 in-Ib) 
using Тогх® Bit TX25 in following sequence: 
tighten опе, skip опе, etc. 


DISASSEMBLY AND ASSEMBLY: 
Front Wheel Grease Seal and Bearing 


. Replacement and Repacking 


Bronco and F-150, F-250, F-350 (4x4) 


The recommended wheel bearing lubricant. is the 
lithium-base grease, Long Life. Lubricant C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent. 


Sodium-base grease is not compatible with lithium- 
base grease and should not be intermixed. Therefore, 
before lubricating front and/or rear wheel bearing, note 
which type was used as the original wheel bearing 
lubricant. Usage of incompatible bearing lubricant 
could result in premature lubricant breakdown. 


If bearing adjustment does not eliminate looseness or 
rough and noisy operation, clean, inspect and repack 


.the'hub and bearings with specified wheel grease. If 
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. FIG. 13 Drag Sleeve and Brake Band 


bearing cups or the cone and roller assemblies are worn | 


220 WASHER / 


SNAP RING 





DRAG SLEEVE ` 


с HUB SLEEVE ` 
COCA i 


ү 





| 


F3583-4A . 


- SLEEVE | 
F3584-1A 


or damaged, they should be replaced. 


| Disassembly 
Í: 
2. 


Raise the vehicle and install safety stands. 


If equipped with locking hubs, refer to Manual or 
Automatic Locking Hub Removal and Installation, 


, this Section and remove the locking hub. | 


. Remove the wheel lug nuts and the wheel and tire 
_ from the hub and rotor assembly ав described in 


Section 11-02, Wheel and Tires. 


For Bronco and F-150—F-250 (4x4) vehicles 
equipped with Dana Model 44 front drive axle and 


_ manual hub lock, remove the adjusting nut with . 
Spanner Locknut Wrench, T86T-1197-A. Apply 
inward pressure on the Locknut Wrench to: 
disengage the adjusting nut locking splines and 
turn the nut counter-clockwise to loosen and 
.. remove the nut from the spindle. For F-150 with 


automatic hub locks—F-250—F-350 (4x4) vehicles 


‚ equipped with Dana Model 50, 44 and Model 60 
-МопоБеат front drive axles, remove the: outer 


locknut, lockwasher and. inner locknut. with 
Spanner Locknut Wrench D85T-1197-A (Figs. 3 


. and 15). | 


Remove the brake сайрег (refer to Section 12-24, 


Disc Brakes—Light and Heavy Duty—Sliding 
. Caliper) and wire it to the frame to prevent damage 
. to the brake hose. Do not let the caliper hang only 
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TANG 
LOCATION 


F35851A . 





FIG. 14 Brake Band and Drag Sleeve Assembly to 





Body Assembly Installation. 


SPANNER 
LOCKNUT WRENCH 


F2370-1D 


FIG. 15 Locknut, Lock Ring and Adjusting Nut 


9. 


. axle shaft. 
8. 


Removal . 


by the brake hose to prevent damage to the hose 
or the caliper. | an e | 


Remove the hub and disc assembly. The outer | ] 
wheel bearing cone and roller assembly will slide 
out as the hub is removed (Fig. :16). "E 


Remove the spindle retaining nuts, then carefully 
remove the spindle from the knuckle studs and 


Clean all old grease from the needle bearings and: ` 
the spindle bore seal. , | 


Clean any old grease or dirt from these parts and 
replace if signs of excessive wear are noted. ` 


Assembly | 


Е 


Using Long Life Lubricant C1AZ-19590-BA (ESA-. | 


.. M1C75-B) or equivalent, thoroughly lubricate the ` 


needle bearing and pack the spindle” face that 


. mates with the spindle bore seal. 


Assemble the spindle over the axle shaft onto the 
knuckle studs. On F-350, adjust the retaining nuts 
to 68-81 М-т (50-60 ft-lb). On F-150—F-250 and 
Bronco, adjust the retaining nuts to 27-41 N :m (20- 
30 ft-lb). ` | 
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are installed, install new cone and roller 
assemblies. | C s | 
5.  Lubricate the bearings with Long Life Lubricant 
C1AZ-19590-BA, (ESA-MIC75-B) or equivalent. 
Clean all old grease from the hub. Pack the cones 
“апа rollers. If a bearing packer is not available, 
work as much lubricant as possible between the 
rollers and the cages. 0B 


6. Position the inner bearing cone and roller in the 
inner cup and install the grease seal. 


7. Carefully position the hub and disc assembly on 
the spindle. a | | 


8. Install the outer bearing cone and roller, and the 
adjusting nut ог: locknuts and lockwashers. 


NOTE: On Dana Model 44 Front drive axles, the metal 

stamping on the adjusting nut must face inboard 
- (towards the spindle). Make sure the inner diameter key . 
‚ F23713A | on the nut enters the spindle keyway. 





9. Adjust the wheel bearings as.described in this 

“4 ee | Section under Adjustments. | 

3. Remove the inner bearing cone and grease seal 40 Install tire and wheel as described іп Section 

. and bearing cups from the hub using Bearing Cup 11-02. Wheels and Tires. | - 
Puller, T77F-1102-A and Impact Slide Hammer, | i 


' FIG. 16 Hub, Disc, and Outer Bearing Removal 


B 


11. Install the locking hubs as described in this Section 
under Removal and Installation. 


T50T-100-A or equivalent. - | 


4. Inspect the bearing cups for pits or cracks. If | ; 
necessary, remove them with a drift. If new cups 12. Remove the safety stands and lower.the vehicle. 


SPECIFICATIONS — 
SPECIAL SERVICE TOOLS 2 ` 


- 





























- Universal M : | | | d. 


Universal — Use with Slide Hammer 












а 
Е | 













D85T-1197-A ` 






Spanner Locknut Wrench Dana Model 50 IFS and Model 60 Monobeam Front Drive 
Axles | E. | | 


ra 
ото 
таом 


Е-150, F-150, Bronco 5-Lug Wheel 12-20 ` 





D80L-927-A - ; Wheel Hub Cap Remover | Universal - "Mu e NM 
"Т77Е-1102-А ``. . :^ Bearing Cup Puller  . Universal — Use with Slide Hammer | | 
TOOL 1175-C . ^ Universal — Use with Slide Hammer ` ` 


, 
| . 


758-1018 0 Puller Attachment © ^ — . —. | 





\ 


WHEEL TORQUE SPECIFICATIONS 















Wheel ` 
E-250, E-350, F-250, Ғ-350 8-Lug Wheel“ . 
әри Оу — C uewes | ante — | — t — 


(Torque specifications are for clean, dirt-and-paint-free dry bolt and nut threads. Never use ой or grease on studs or nuts. CF3943-2D 
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SECTION 11-14 Wheel Hubs and Bearings—Rear 
DANA Full Floating Axle - 





SUBJECT о — | PAGE 
ADJUSTMENTS ................ Mor ‚ 11-14-1 
DESCRIPTION .........................:... 11-14-1 
DISASSEMBLY АМО ASSEMBLY | 


Bearings, Cups and Seals ................. .11-14-1 


SUBJECT ` 


T | J PAGE 
SPECIFICATIONS .... Р adus 12.4... 11-14-7 


| VEHICLE APPLICATION ...:............. 2... 11-14-1 | 





VEHICLE APPLICATION ` 


HD E-250 Through E- 350 DRW, F- Super Duty and pe 


р Ошу Stripped Chássis Vehicles. 


DESCRIPTION 


On HD E-250—E-350 full-floating rear. axle wheel 


hubs with tapered roller bearings, a seal is installed 
behind the inner bearing. to. keep the wheel bearing 
lubricant from the brake lining and brake drum (Figs. 1 
and 2). The F- -Super Duty axle is disc brake-equipped 
(Fig. 3) and contains larger tapered roller bearings and a 
unique . inner seal.and shaft-hub gasket. 


| .. The wheal bearings are packed with. a а lithium base 
grease, Long Life Lubricant C1AZ-19590-BA (ESA- 
M1C75-B) or equivalent to provide initial lubrication until 


axle lubricant flows into the wheel hubs and bearings : 


during vehicle operation. On these axles the wheel hub 
is vented through the axle SMS vent позе їп the LH 
axle tube. | 


Vehicles ТРЕЕ with. dual rear n s. (DRW) axles 


have the wheel and tire assembly attached to the drum 
with integral two-piece swiveling lug nuts (Fig. 1). 


WARNING: ON REAR AXLES WITH DUAL REAR 
WHEELS DO NOT ATTEMPT TO USE PRE-1985 LUG 


NUTS (CONE SHAPED, ONE-PIECE) TO REPLACE. 


THE INTEGRAL TWO-PIECE SWIVELING LUG NUTS. 
IF SO USED, PAST MODEL LUG NUTS CAN COME 


LOOSE IN VEHICLE OPERATION. DO NOT. 


ATTEMPT TO USE PAST MODEL WHEELS, WHICH 
HAVE CONE SHAPED LUG NUT SEATS, ON THIS 
VEHICLE. DO NOT ATTEMPT TO USE THE NEW 
DESIGN WHEELS AND LUG NUTS ON PAST MODEL 
WHEEL HUBS. ATTEMPTED USE OF INTERMIXED 
WHEELS CAN LEAD TO DAMAGE TO THE WHEEL 
MOUNTING SYSTEM AND COULD RESULT ІМ 
WHEELS COMING LOOSE IN OPERATION. ` ` 


ADJUSTMENTS 


For rear wheel bearing adjustments refer to bearings, 
: cups and seals Under Шаа; and Assembly in this 
Section. 


= 


DISASSEMBLY AND ASSEMBLY | 
Bearings, Cups and Seals Э 


HD Е- 250—Е- 350 


Vehicles equipped with dual rear аа | (DRW) c ales 


-have the wheel and tire assembly attached to the drum 


with integral two-piece swiveling lug nuts. · 


WARNING: DO NOT ATTEMPT. TO USE -PAST 


MODEL LUG NUTS (CONE SHAPED, ОМЕ- -PIECE) TO. 
REPLACE THE INTEGRAL TWO-PIECE SWIVELING 


ША NUTS. IF SO USED, PRE-1985 LUG NUTS САМ 


COME LOOSE ІМ VEHICLE OPERATION. DO NOT 
ATTEMPT TO USE PAST MODEL WHEELS, WHICH 
HAVE CONE SHAPED LUG NUT. SEATS, ON THIS 
VEHICLE. DO NOT ATTEMPT TO USE THE NEW 
DESIGN WHEELS. AND LUG NUTS ON PAST MODEL 
WHEEL HUBS. ATTEMPTED USE OF INTERMIXED ` 
WHEELS CAN LEAD TO DAMAGE TO THE WHEEL 
MOUNTING SYSTEM. AND COULD RESULT IN 
WHEELS COMING LOOSE IN PERSTO 


Disassembly | 


1. Set the parking brake. and loosen: the axle shaft 


attaching bolts (Fig. 1). 


2. Raise the rear wheels off the floor and рсе safety 
.Stands under the rear axle housing so that the axle 
is parallel with the floor. Release parking brake and 
back off the rear brake. adjustment, if necessary. 


3. Remove the. axle shaft attaching bolts and lock 
washers and discard them. | 


4. Using а heavy duty wheel dolly: such as the 
Rotunda model 014-00030 or equivalent as shown 
in Fig. 4, raise the wheel to the point that all S 
is removed from the wheel bearings. : 


5. Remove brake drum. If so equipped, push-on 
"^ Sheet metal drum retainer nuts may be discarded. 
6. Remove the axle shaft and discard the gasket. 


Нетоуе the wheel bearing hub nuts using Hub 
Wrench T85T-4252-AH so the drive tangs of the 
tool engage the four slots in the hub nut (Fig. 5). 


8. Remove the outer bearing cone, pull the wheel: `` 


assembly straight out and away. from the axle. If it 
had not been done in step 4, remove hub gessi 
and set aside. . 


CAUTION: The hub nuts are right hand (thread on 
the right spindle) and left hand (thread on the left 
spindle). Each hub nut is stamped RH or LH to 
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INTEGRAL TWO-PIECE 
SWIVELING LUG NUT 


SINGLE REAR WHEEL 


LOCK | < СОМЕ АМ 


WASHER 


AXLE SHAFT BOLT 


GASKET “ASSEMBLY 
65-75 М-т (40-55 FT-LB) 





FIG. 1 Rear Wheel Hub—Dana Full-Floating Axle HD Е-250—Е-350 


identify thread direction. Do not use power impact 
(ере when performing operations оп the hub nuts 
ig. 6). | 


NOTE: The hub nuts will ratchet during this operation, 
unless the tool for the F-Super Duty is used, Tool T88T- 
4252-A. 


9. Thoroughly clean the spindle of the axle housing. 


10. Сагеішіу remove inner seal from hub assembly 
with screwdriver, avoiding damage to the bearing 
ог hub Боге. Discard the seal. 


11. Clean all old grease and axle lubricant out of the 


wheel hub. е 
12. Inspect the bearing races and rollers for pitting, 


galling or erratic wear patterns. Inspect the rollers ` 


for end wear (Fig. 7). 


13. Remove the bearing cups by driving them out with 
a brass drift. Inspect the cups for galling or 
excessive wear. ІТ either component (cup or cone 
and roller) of the tapered roller bearing is not 
usable, both components should be replaced. 
Install the new cups with special tool Bearing Cup 
Replacer Т75Т-1225-А ог В and Threaded 
Drawbar T75T-1176-A (Fig. 8). 


Assembly 


1. Check for proper seating of the new bearing cups 
by trying to insert a 0.038 mm (0.0015 inch) feeler 
gauge between the cups and the wheel hub. The 
gauge should not enter beneath the cup. Check 
several places to make sure that the cups are 
squarely seated. 


2: Pack each bearing cone and roller assembly with a 
lithium base grease Long-Life Lubricant C1AZ- 


19590-BA (ESA-M1C75-B) or equivalent. Use a 


OUAL REAR WHEEL VEHICLES ONLY 


FILLER 
PLUG 


ROLLER ASSEMBLY 


DUAL REAR WHEEL 


е 


bearing packing tool such as Rotunda 108-00078 
or equivalent. ` i 


3. . Place the inner bearing cone and roller assembly іп 
the wheel hub. Install a new hub inner seal with 
Replacer Tool, T75T-1175-B and Threade 
Drawbar, T75T-1176-A (Fig. 7). = 


4. Position the hub assembly at the axle housing. 
Wrap the threads of the spindle with electricians 
tape. Carefully slide the hub'assembly straight 
(to avoid seal damage) onto the axle housing 
spindle. Remove the electricians. tape. 


5. Installthe outer wheel bearing cone and roller and 
start the bearing hub nut making sure the hub tab 
is properly located in the keyway prior to thread 
engagement (Fig. 9). | 


6. Install Hub Wrench Tool T85T-4252-AH so the 
- drive tangs of the tool engage the four slots in the 
nut. (Fig. 9). Install torque wrench and tighten hub 
nut to 88-102 N:m (65-75 ft-lb). Rotate hub 
occasionally while tightening to set bearings. 


NOTE: Hub will ratchet as torque is applied. 


The hub wrench for the F-Super Duty can be used in 
place of Tool T85T-4252-AH. The F-Super Duty tool has 
tangs 0.3 inches long and when fully engaged by 
applying inward pressure it will disengage the ratcheting 
mechanism in the nut. Eliminating ratcheting will provide 
more even bearing preloads, and will optimize bearing 
life. | | 
7. After tightening to specification, ratchet back 90 

degrees, then tighten to 20-27 N-m (15-20 ft-lb). 


8. Prior to reinstallation of the axle-shaft, clean and 
remove any metallic debris in the hub bolt holes. 
Also inspect for cracked material around the holes, 
depth of the threaded hole (minimum 25.4 mm or 1 
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а 
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BOLT | 
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CONE AND ROLLER 
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JA HUB NUT 
CONE AND ROLLER 
BEARING ASSEMBLY 


SINGLE REAR WHEEL 


` SINGLE REAR WHEEL HUB HD E-250 - E350 


лада | | 
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E И HUB AND ЫШЫ + 


ASSEMBLY ` 
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— 


INTEGRAL TWO-PIECE 
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FIG. 2 Rear Wheel Hub—Dana Full Floating. Axle—HD Е-250--Е-350 
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FIG. 3 Rear Wheel Hub—Dana Full Floating Axle Ғ-бирег Duty Series Vehicles 





FIG. 4 Heavy Duty Wheel Dolly—014-00030 


10. 
11. 
12. 
13. 


14. 
(40-55 ft-Ib). 


inch) and oversized threaded holes, and replace 
hub if any of these conditions are present. Install 
the axle shaft and new axle flange gasket, lock 
washers and new axle shaft retaining bolts. Coat 
the bolt.thread with a suitable thread adhesive. 
Tighten the bolts until they seat. | 


Install the brake drum. 


Install the wheel and tire assembly. 


Lower vehicle after removing safety stands. 


Adjust the brakes. | 4 | 
Tighten wheel lug nuts to specification. | 


Tighten axle shaft retaining bolts to 55-75 N-m 


e 2 


Bearings, Cups and Seals 


F-Super Duty and F-Super Duty Stripped Chassis 
Vehicles | ИС 72. 


Disassembly 


А 


1. Set the parking brake and loosen the axle shaft 
attaching bolts (Fig. 3). 


2. Raise the rear wheels off the floor and place safety | 
- stands under the rear axle housing. Release the 
' parking brake. | 


3. Remove the axle shaft attaching bolts and washers 
and discard them. | 


4. Using a heavy duty wheel dolly such as the 
‘Rotunda Model 014-00030 or equivalent as shown 
in figure 4, raise the wheel to the point that all 
-weight is removed from the wheel bearings. If a 
dolly is unavailable, remove the wheel and tire 
assembly. | | | 


5. Remove the axle shaft and discard the gasket. 
Remove the caliper as outlined in section 12-24. 


7. Remove the wheel bearing hub nuts using Tool 
Т88Т-4252-А, so that the drive tangs of the socket 
engage the four slots of the nut (Fig. 5). | 


8. Remove the outer bearing cone, pull the wheel 
assembly straight out and away from the axle. If it 
had not been done in step 4, remove hub assembly 
and set aside. | 


CAUTION: The hub nuts are right hand thread for 
the right side and left hand thread for the left side. 
Each hub nut is stamped RH or LH to identify thread 
direction. Do not use power impact tools when 
performing operations on the hub nuts. | 
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VALVE STEM 
ALIGNMENT 


WHEEL PIN 
LOCATING 


WRENCH 
T85T-4252-AH 
OR T88T-4252-A 

(FOR F-SUPER : 
DUTY) 


^ E7670-1A ` 





FIG. 5 Hub Wrench Engagement 


^ ASSEMBLY 


E7671-1A 


FIG. 6 Tightening Hub Nut 

NOTE: The hub nuts will ratchet during this operation 
unless the F-Super Duty tool is used. | 

9. Thoroughly clean the spindle of the axle housing. 


10. Carefully remove the inner seal from the hub 
assembly with a screwdriver, avoiding damage to 
the .bearing or hub bore. Discard the seal. 


11. Clean all old grease and axle lubricant out of the `` 


wheel hub. ! 
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SINGLE AND DUAL 
: REAR WHEEL 


AXLE SHAFT 





INSTALLING BEARING CUP 


REPLACER TOOL 
T75T-1225-A OR B 
(E-250 HD, E-350) 
OR T88T-1175-C 
- YF-SUPER DUTY) 






-TIGHTEN 


FORCING 
DRAWBAR NUT 


T75T-1176-A 





INSTALLING SEAL 
REPLACER TOOL TIGHTEN FORCING NUT 
T75T-1175-B 
(E-250 HD, E-350) 
OR T88T-1175-D 
(F-SUPER DUTY) 






DRAWBAR 
T75T-1176-A 


F2367-1J 


FIG. 8 Installation of Rear Wheel Bearings and Seal 


12. Inspect the bearing races and rollers for. pitting, | 
galling or erratic wear patterns. Inspect the rollers 
for end wear (Fig. 7). Е 


13. Remove the inner bearing cup with Tool T88T- 
1175-B. Remove the outer bearing cup with Tool 
T88T-1175-A. Inspect the bearing races and rollers 
for pitting, galling or excessive wear. If either 
component (cup or cone and roller) of the tapered 
roller bearing is: not usable, both components 
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should. be replaced. Install the new cups with 
special tool Bearing Cup Replacer T88T-1175-C : 
and Threaded Drawbar T75T-1176-A (Fig. 8). - 
Assembly | EE | 

1. 


Check for proper seating of the new bearing cups 
. by trying to insert a 0.038mm (0.0015 inch) feeler 
gauge between the cups and the wheel hub. The 
gauge should not enter beneath the cup. Check in. 
° several places to be sure the cups are squarely — 
.seated. | FE m 


Pack each bearing cone and roller assembly with 
Long-Life Lubricant C1AZ-19590-BA (ESA-M1C75- 


B) or equivalent. Use a bearing packing tool such 
as Rotunda 108-00078 or equivalent. `` a 


Place the inner bearing cone and roller assembly in 
the hub. Install a new inner seal with Tool T88T- 


‚ 1175-D and threaded drawbar, Т75Т-1176-А (Fig. 


8. M 


Position the hub and rotor assembly at the axle 


housing. Wrap the threads of the spindle with 


© electricians tape. Carefully slide the hub and rotor 
assembly over the axle housing spindle. Remove 


the electricians tape. - 


Install the outer wheel bearing cone and roller and 
start the bearing hub: nut making sure the hub tab. 


HUB ` 
ASSEMBLY 


SPINDLE 5 


| үс > 


RIGHT HAND THREAD ` 
(INSTALL CLOCKWISE) ` - 


7" FULL FLOAT АХ 


is properly located in the keyway prior to thread | 


engagement (Fig. 9). | 


` Install the F-Super Duty Hub Wrench T88T-4252-A 


so that the drive tangs of the tool engage the four 
slots of the nut. Apply inward pressure to the 
socket to separate the ratcheting components of 


_ the nut, tighten to 88-102 N-m (65-75 ft-lb). Back. 


10. 
2211. 


НОВ NUTS 


FIG. 9 Hub Nut Installation 


' to set the bearings. — 
. Prior to installation of the axle. shaft, clean and 


_ off 90 degrees, then re-tighten to 20-27 N-m (15- 


20 ft-Ib).-Rotate hub occasionally while tightening 


remove any debris in the hub bolt holes. Inspect for 
cracked material. around the holes, depth of the 
holes (40mm total, threaded for 25mm), or 


" oversized holes. Replace the hub if any of these 


conditions are present. Install the axle shaft, new | 
gasket, and new bolts. Coat the bolt threads witha 
suitable thread adhesive, and install the bolts until 


they seat. x . 


Install the wheel апа tire assemblies. 


Remove safety stands and lower the vehicle to the 
floor. ` | i | RU 


Tighten the wheel lug nuts to specifications. ` 


Tighten the axle shaft hub retaining bolts to 95-115 
М-т (70-85 ft-Ib). ` | Е 


-^ HUB NUT. 
^" ТАВ 


LEFT HAND THREAD ` 


(INSTALL COUNTER-CLOCKWISE) 


E7672-28 
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AFTER TIGHTENING TO 88-102 N:m | | . 
(65-75 FT-LB) RATCHET BACK (BACK OFF) - 90° .. 
HUB THEN RE-TORQUE TO 20-27 М-т (15-20 FT-LB) 


WRENCH ` | о | i | 
HUB EE IN E N 
| M 2 


* 
` 
t 





ASSEMBLY TIGHTEN 


| “88-102 Nem 
aca (65-75 FT-LB) . ` 


HUB 
WRENCH 

1 TOOL | 
Т85Т-4252-АН - 

. (E-250 HD, E-350) | 

. OR TOOL T88T-4252-1A ` 
(F-SUPER DUTY) | 


` CAUTION: THIS OPERATION PICTURES А 
| RIGHT HAND THREAD МОТ —- 
. BEING TIGHTENED. REVERSE THIS. ` 
PROCEDURE FOR LEFT HAND NUT. 


 E7673-2B 





FIG. 10 Tightening Hub Nut 
SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


[Numer | Description | 
100-B 












impact Slide Hammer — 2-1/2 Lb. - | Universal 
5 Lb Universal 22. 
Universal — Use with Slide Hammer ' 


T77F-1102-A Bearing Cup Puller Universal — Use with Slide Hammer ` | 




















D79P-100-A Impact Slide Hammer — 5 Lb. | 





Remover `. 





(merne [Serna — 
ОИ И ООО 
[mrasa | Bearing Cup Вораи — — — — [ет оаа 
T75T-1225-B Bearing Сир Replacer с | Use with Threaded Drawbar - - - | 

зс | Bearing Cup емее: — | — 
Dretara — | Outside Tread сми — — — | 
Fmoraxw [бмв — — — 


‘Use with Threaded Drawbar 
Use with Threaded Drawbar 


TS8L-101-8 _ | Puller Attachment ШЕ 





TOOL-1175-AC v.i 















Bearing Installation = ts” mm 
[meam —— аен ООО [C C C S aa 
тлл-әе — — |2906 оз кие, — |= — CCC  —  — — 










Т88Т-1175-А _] Hub Outer Bearing Cup Remover F-Super Duty Series Vehicles | | 
T88T-1175-B | Hub Inner Bearing Cup Remover 






T88T-1175-C | | Hub Outer Bearing Cup Replacer _ 
= 


0807-4200Н Hub Inner Bearing Сир Replacer 
F-Super Vehicles and HDE-250, E-350 — — —_ 








— 
750777. CE4331-2H 
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WHEEL TORQUE SPECIFICATIONS — FULL FLOAT REAR AXLES ` | E 
s 


E-350 — Dual Rear Wheel Vehicles With x Whe К = | 
Integral Two-Piece Swiveling Lug Nuts 8-Lug |. ШЕ эВ | mo 
| F-Super Duty Series Dual Rear Wheel! | | | 

Vehicles with Integral Two-Piece Swiveling 10-Lug Wheel | 9/16-18 


_ @ Torque specifications are for clean, dirt-and-paint-free dry bolt and nut threads. Never use oil or grease on studsornus. — .. CE5841-2D 














ROTUNDA EQUIPMENT | | 
| Number | Description . Е 
080007 |Велію Packer 


CF3417-1C 
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VEHICLE APPLICATION . 


E-150-E-350, F-150-F-350, F-Super Duty Chassis Cab, 
Stripped Chassis, Motor Home Chassis and Bronco 
Vehicles. | 


DESCRIPTION AND OPERATION 


Hydraulic brakes. are standard equipment on all. 


vehicles. 


Hydraulic rear drum- brakes on all Bronco, Е- 150— 
Ғ-350 апа E-150—E-350 trucks use automatic геаг 
brake shoe adjusters. Hydraulic disc brakes are used on 
all front brake systems, .апа for F-Super. Duty series 
vehicle rear brakes. 


Dual Master. Cylinder Brake System 
Refer to Figures 1, 2 and 3. 


. The dual master cylinder contains a double hydraulic 
cylinder with a plastic see through reservoir, (FLI-Fluid 
Level Indicator), primary and secondary hydraulic 
pistons. . | 


The dual master cylinder performs in the following 
manner: 


REAR WHEEL BRAKES—the rear wheel brakes are 
connected to the secondary outlet port and are 
actuated by the secondary piston assembly. 


FRONT WHEEL BRAKES—the front wheel brakes 
are connected to the primary outlet port (farthest from 
dash panel) and аге actuated by the primary piston 
assembly. 


Both . primary sade secondary pistons function 
together. 


The hydraulic brake КҮТЕР is assisted бу а vacuum 
booster installed as standard equipment. Information 
about the vacuum booster is given in Sections 12-50 

Vacuum Brake Booster—Single Diaphragm—Dash 
' Mounted (Bendix) and 12-52 Vacuum Brake Booster— 


Tandem pra аз, Mounted ud a апа 


Hydroboost. 


Тһе proportioning valve, 
cylinder (Figs. 2 and 3) proportions pressure to the rear 
system. During heavy brake application, the 
proportioning valve reduces pressure (By-Pass feature) 
to the rear brakes to inhibit lock-up. 


The Height Sensing Brake Proportioning Valve (Fig. 
4) is used on the Е-250--Е-350 and.F-Super Duty 
Chassis Cab. The height sensing valve regulates rear 


` VACUUM 
CHECK MECHANICAL 


STOP LIGHT SWITCH 


ENGINE 
MANIFOLD 
| — _ е 


BOOSTER === E 
| DUAL BRAKE. 


" MASTER к^ PEDAL 


CYLINDER jd =\ LOW \y 
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c—— { 
REAR DRUM 
BRAKES 


IGNITION 
SWITCH 
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FIG. 1 Hydraulic Brake System with Dash- Mounted 
| воомеге урса! 4 


integral to the master | 





brake hydraulic pressure when the в: is іп the ` 
empty condition and provides full braking pressure to 
the rear brakes when the vehicle is carrying a full load. 


The valve is located on the number four 
crossmember (Fig. 5) and is activated through a linkage 
system that is connected to the rear axle housing cover. 
Pressure on the lever from the vehicle load will activate 
the height sensing valve to regulate the ушш 
pressure to apply the rear brakes. 


For more information on the Height Sensing Brake 
Proportioning Valve, refer to Section 12-30, Brake 
Pedal, Master Cylinder and Valves. 


Disc Brakes 


All F-150 through F- 350 Biss E- 150 through E-350 
Series, and Bronco are equipped with front'disc brakes. 
F- Super Duty series vehicles are equipped with Four- 
wheel disc brakes. (Refer to Section 12-24 Disc 


_ Brakes—Light. and Heavy Duty Sliding Caliper). - 


Drum Brakes 


Тһе rear brakes are drum type with internal 
expanding shoes. The rear drum brakes are of the 
single: anchor type, mounted to the same anchor, and _ 
actuated by one wheel cylinder. The wheel cylinder has 
two pistons. One piston exerts force against the upper 
end of the primary shoe; the other piston exerts force 
against the upper end of the secondary shoe (Fig. 7). 


PLASTIC 
SEE-THRU 
RESERVOIR | ` 


INDICATOR ` 
EU > 


MASTER CYLINDER WITH - ы 
INTEGRAL PROPORTIONING VALVE - 
FRONT VIEW ` p 


` INTEGRAL PROPORTIONING VALVE | 
| WITH BY-PASS FEATURE 
VIEW IN CIRCLE A 





FIG. 2 Master Cylinder Assembly with Integral. 


Proportioning Valve 
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FIG. 4 Height Sending Brake Proportioning Valve 
E-250—E- 350 


Rear Antilock Brakes | 


The Rear Antilock Brake System (RABS) is used on 
Е-150—Е-350: апа Вгопсо vehicles. The system 
consists of a computer module, RABS Valve speed 
sensor and an excitor ring. For more information, refer 
to Section 12-31, Rear Antilock Brakes. | 


DIAGNOSIS AND TESTING 


Occasional, brake. squeal can be caused by 


environmental conditions such as cold, hot, wet, snow, 
salt, mud etc. This occasional squeal is not a functional 
-problem and does not indicate апу loss . ‚п brake 
| effectiveness. * 
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FLUID LEVEL INDICATOR 
(FLI) SWITCH ^ 


SECONDARY 
PISTON 
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Brake System Preliminary Checks 


Always make the following preliminary checks before 
testing the brake system: 


1. Check the fluid level in the brake master ander 
reservoir(s). If the fluid level is not within 3.17mm 
(1/8 inch) of the top of the reservoir, add Ford 
Heavy Duty Brake Fluid, C6AZ-19542-AA or BA 
(ESA-M6C25-A) or equivalent. Do not mix iow 
temperature brake fluids with: the specified - 
brake fluid. | 


2. Push the brake pedal down as fara as it will go. lf the 
. pedal travels more than halfway to the floor, adjust 
the rear brakes. The. vehicle is equipped with 
automatic rear brake adjusters, adjust brakes by 
driving the vehicle forward and backward and 
applying brakes several times sharply in each 
direction. . 


3. If the brakes will Apply and the vehicle can be 

safely stopped, road test the vehicle and apply the 

‚ brakes at a speed of about 32 km (20 mph) to see 

if the vehicle stops evenly. If it does not, manually 
adjust the brakes. | 


Dual Вгаке Warning Light System Tests 


1. Turn the ignition switch to the ACC ог ON position. 
If the light on the brake warning lamp remains on, 
there may be a shorted or broken switch, grounded 
switch wires, or low brake fluid. If the warning lamp 
still remains on, check for a grounded switch 
connector ог млге and repair or replace the wire 
assembly. If the wire is in good condition, ps 
the brake warning lamp. switch. mS 
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_ BRACKET HEIGHT — LINKAGE 
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FIG. 5 ue Sening Brake Proportionitig Valve Installation E: о 350 


"FORWARD „BRAKE CYLINDER wheel Ж for ЕТА of leaks. Replace or^ 


ANCHOR PIN PLATE, < t ' re-build wheel. cylinders as necessary: On disc - 
| PARKING „j SECONDARY SHOE — СТТ Ж inspect | СТ a т Replace 
_. BRAKELEVER Ж CABLE-GUIDE ` E Orr ul санре y 

RETRACTING / 3. № the leak has not been found, disconnect the. 
22 SPRING SELF- : hydraulic tubes from the.master cylinder and plug 
PRIMARY 7 = Pb ADJUSTER | |». the output ports using the appropriate size flared . 
ys / ONO?” i CABLE” tube type plugs. Push the brake pedal down as - 
LINING | 7 "^. hard as possible. If the pedal slowly moves. 


downward, the master cylinder is leaking internally ` ` 


BRAKE| | JA А fll PARKING mE 
5 | Г BRAKE Сапа should be re-built or (c p'ace0s 


‚ноо | 2 LEVER 
DOWN w А м) | Power Brake Function Test | 

SPRINGS ЖИ | 

iu 1.. With the engine stopped, eliminate all vacuum from 


Ana М TJ: бт — LA the system b the brake pedal |: 
ASHER TRAVEL. y y pumping the brake pedal several- 

м PARKING S t w > 4 ‚ SPRING |o times. Then push the pedal down as far as it will 

BRAKE CABLE ` Ж-<<2 x ' go, and note the effort required to hold it in this | 
; | 7- ADJUSTING LEVER . .  . position. If the pedal gradualiy moves downward ` 


‚ ADJUSTING SCREW SLOTS” LEFT SIDE и H1431-1K _ under pressure, the hydraulic system is leaking and 
should be subjected to a hydraulic leak test. 





2.. 


| FIG. 6 Self  Adjusting Brake Assemblies—F- 250—F- 350. 


(4х2) (4х4) апа Е- 250--Е- 350 


Turn the ignition switch to the START position. If. 


the brake warning lamp does not light, check the 


light. and wiring and ы or E wiring, - if 


necessary. 


The brake warning lamp should light only wien 
the ignition key is in the START position or when 
the ignition key is on and the. parking brake is 


. applied, or for diesel engines) when the v vacuum is 


low. 


Hydraulic Leak Test 


1. 


With the brakes applied, visually inspect all 


hydraulic lines, connections, and hoses for 
. evidence of leaks. каш какпа parts as 
necessary. . 


tf the leak has not been iud on rear dams 


brakes, remove. the brake drums and. inspect all 


2. With the brake pedal pushed all the way down, 
start the engine. If the vacuum system is operating  . 
properly, the pedal м! move downward. If pedal | 
position does not change, the vacuum. system is . 
not operating properly and should be subjected to “з, 
а vacuum system. test. | . 


_Масиит System Test 


Shut the engine off. If the. vacuum does not drop . 
more than one inch p in one minute; omit Steps: 3 
| through - 8. | zd 


21. Disconnect the ` engine: vacuum line from the 
booster (vehicle with dash mounted booster) and 
connect a vacuum gauge, Rotunda. model 059- ` 
00008 or equivalent to the vacuum line with а 
с T-fitting. With the engine thoroughly warmed up, | í 
_ the gauge shouid read 18-21 inches Hg. at idle with. . - 
__ the transmission in neutral: If-the idle vacuum is not. 

at least 18-21 inches Hg: the: PERSE reques, а. 

"tune up. 
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2. With the engine properly tuned, connect the 
vacuum line back up. 


3. Inspect the plastic check valve, rubber grommet, 


and all vacuum plumbing for cracks, holes, bad - 


connections, or missing clamps that might cause 
leaks. Perform Step 2 of the Power Brake Function 
Test to determine if the problem has been 
corrected. 


4. Disconnect the vacuum line and connect a vacuum 
gauge with a T-fitting to the lower part of the dash 
mounted plastic check valve. Start the engine and 
let it idle until the gauge reads 17.5-21 inches Hg. 
Shut the engine off. If the vacuum drops more than 
one inch in one minute, replace the check valve. 


5. If the problem persists, reconnect the test gauge to 
the same point, leaving the rest of the vacuum 
system connected this time. Check the vacuum 
leak down rate as in Step 3. If the system does not 
pass the test, disconnect the booster and check 


the vacuum leak down rate holding a thumb over . 


the open end of the line. Only one item should be 
disconnected at a time. When the system passes 
the leak down test, the item that is disconnected 
should be repaired or replaced. | 


6. |f the vehicle is equipped with a dash mounted 
booster, 
replaced. 


7. With the test gauge connected as in Step 4 or 5, 
with 17.5-21 inches Hg. of vacuum and the engine 
shut off, depress the brake pedal one time and 
release it after holding it down for a few seconds. If 
the vacuum drops to zero, a booster diaphragm 
(control or power) is ruptured and the booster 
should be re-built or replaced. 


Master Cylinder 


Normal Conditions: The following Conditions are 


considered normal and are not indications that the 
master cylinder is in need of service: 


Condition 1: During normal. operation of the master 
cylinder, the fluid level in the reservoir will rise during 
brake application and fall during release. The net fluid 
level, i.e., after brake application and release, will 
remain unchanged. 


Condition 2: A trace of brake fluid existing on the 
booster shell below the master cylinder mounting 
flange. This results from the normal lubricating action of 
the master. cylinder bore and seal. 


Condition 3: Fluid level will decrease with pad wear. 


Abnormal Conditions: Changes in brake pedal feel or 
travel are indicators that something could be wrong in 
the brake system. The following conditions use brake 
pedal feel and the warning lamp along with reservoir 


fluid level, as indicators in diagnosing brake system: 


complaints. 
Condition 1: Pedal goes down fast. This could бе 


caused by an external leak, internal leak or air in the . 


system. 


Condition 2: Pedal eases down slowly. This could be 
caused by an external leak or internal leak. 


Condition 3: Pedal is low and/or feels spongy. This 
condition may be caused by: no fluid in the reservoir, 
reservoir cap vent holes clogged, rear brakes out of 
adjustment, or air in the hydraulic system. 
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Condition 4: Pedal effort excessive. This may be | 
caused by a bind or obstruction. in pedal/linkage, or 
insufficient booster vacuum. 


Condition 5: Brake warning lamp on. This may be 
caused by low fluid level, ignition wire routing too close 
to fluid level indicator assembly/or float assembly 
damage. 


NOTE: Prior to performing any diagnosis, make certain 
the brake system warning lamp is functional. 


The diagnostic techniques and service procedures 


are referenced in the Brake Master Cylinder Diagnosis 


charts. Please refer to these charts for proper use of 
diagnostic techniques in diagnosing brake hydraulic 
system problems. 


Checking Brake System for External Fluid 
Leaks 


It is Sons that all Guidance of fluid akade may 
have washed off if the vehicle has been operated in rain 
or snow, as brake fluid is water soluble. Refill system, 
bleed, and apply the brakes several times. Examine the 
system to verify that the reservoir fluid level is actually 


_. dropping. Locate and correct the external leak. If fluid 


level drops and no external leak can be found, check for 
a master cylinder bore end seal leak. 


А Master Cylinder Bypass Condition— 


Checking 
1. Check fluid in master cylinder. Fill reservoir if low or 
empty. 


2. Observe fluid level in reservoir. If after several 
brake applications the fluid level remains the same, 
measure wheel turning torque required to rotate 
` wheels with brakes applied as follows: 


e Place transmission in Neutral and raise front. 
wheels off the ground. i 


2 Apply brakes with a minimum of 445 N (100 Ibs) 
and hold for approximately 15 seconds. With 
brakes still applied, exert torque on front wheels 
to 101 N:m (75 lb-ft). If either wheel rotates, 
check internals of master cylinder and replace: 
damaged parts. 


’ CHECKING FOR RESERVOIR SEALING POINTS 


An empty reservoir condition may be caused by two 
types of non-pressure external leaks. 


Type 1: An external leak may occur at the master 


. cylinder reservoir cap because of improper positioning 


of the gasket and cap. Reposition cap and gasket. 


Type 2: An external leak may occur at the reservoir 
mounting grommets. Service such a leak by installing 
new grommets and reservoir assembly. 

Checking for Brake Pedal Reserve 


Where a low pedal or the feel of a bottomed out 
condition exists, check for brake pedal reserve. 


1. Operate engine at idle with the transmission in 
either Park or Neutral position. 


2. `Оергезз brake pedal lightly three to four times. ` 
Allow 15 seconds for vacuum to replenish booster. 


4. Apply brake pedal until it stops moving downward 
or an increased resistance to the pedal travel 
occurs. 


e 
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NOTE: This increased resistance тау feel like 
something has bottomed out. ` | 


5. Hold pedal in applied position and raise the engine 
speed to approximately 2,000 rpm. 


6. Release accelerator pedal and observe that brake 
pedal moves downward as engine returns to idle 
. Speed. 


NOTE: The additional movement of the brake pedal is 
the result of the increased engine manifold vacuum 
which exerts more force on the brake booster during 
engine rundown. This means that additional stroke is 
available in the master cylinder, and the brake system is 
not bottoming out as a customer тау believe. 


Diagnosis Guides | 


The diagnosis guides in this Section can be used as 


‚ап aid in diagnosing ша brake әш 


ADJ USTMENTS 


Brake Pedal Adjustment 


On dual-brake master cylinder or dash mounted 
vacuum booster equipped vehicles, the brake systems 
are designed to permit a full stroke of the master 
cylinder when the brake pedal is fully. depressed. A 
brake pedal clearance adjustment is not required. 


| CONDITION x | POSSIBLE CAUSE | | RESOLUTION 


e Brake warning light on. | 1. Low fluid level. 


.' Add fluid, bleed system and check 
for leaks. 


2. Low vacuum level (diesel only). | 2. Refer to Section 12-56, Brake _ 


Booster Vacuum Pump — 7.3L 
Diesel Engine for diagnosis and 
testing procedures. | 


. Shorted light circuit. - . Correct short in waming circuit. 


. Worn or damaged brake warning . Replace switch. 


Switch. 





. Leak in brake system. T Repair leak. 





| € Brakes not working, excessive 
pedal travel, brake pedal feels 
spongy when fully applied. 












. adjustment. 


loose. 


brake linings. 





e Excessive pedal travel or pedal 
goes to floor consistently. 


drums. 


. Rear brakes out of adjustment. 





. Front wheel bearing out of 4 

| 3. Master cylinder or booster dash 
unit mounting loose. 

4. Disc brake caliper attachment 

. Wom or damaged self-adjusters. 

6. Glazed, wor, scored or damaged 

7. Drum out of round or rotors with 


_ excessive runout. | | 
. Brake tubing improperly positioned. 















Hydraulic system. 


2. Drum brakes out of adjustment, 
wom, bad wear pattern, or cracked 


. Loose or improper attachment of 
pedal, pedal support booster and 
master cylinder. 


; Misaligned anchor plate. 


А Adjust rear brakes. 








. Adjust front wheel beangs: 



















3. Tighten nuts and bolts to 
specification. ` 


4. Replace or tighten as required. 





. Remove drum and check lining for 
proper adjustment. Replace self- 
. adjusters. . ; А 












6. Replace brake shoes апа linings 
in sets. 






7. Refinish, or replace if wear 
. exceeds limits. . 


. Check brake tubing for misposition 
hear heat source. Hot fluid can 
boil and result in spongy pedal 
response. 














. Perform master cylinder diagnosis 
test. Refer to master cylinder 

` diagnosis chart. Repair as 
required. 












2. Repair or replace as required. 








. Repair or replace as required. | 











4. Refer to misaligned disc brake 
anchor. plate diagnosis. іы. as 
. required. 


CH3908-2D 
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| _ CONDITION | POSSIBLE CAUSE | RESOLUTION | 


ө Excessive pedal effort to fully apply 
'brakes. 


e intermittent loss of pedal. 


e Brakes pull to one side. 


. Overloaded vehicle. 


. Insufficient vacuum to brake 


booster. 


. Restricted air filter on power 
_ brake booster. 


. Booster and brake pedal linkage 


binding caused by worn bushings 
or corrosion. 


. Worn or dàmaged brake booster. 


. Brake lining worri, glazed, 


contaminated or improper type. 


. Brake shoe and ining improperly 


installed. 


. Seized pistons in wheel cylinders 
or seized calipers. 


. Restricted brake lines or hoses. 


. Inoperative height sensing valve. 
. (E-250—E-350 only.) 


. Hydraulic system. 


. Front wheel bearings out of 


adjustment. 


. Drum brakes out of adjustment, 


worn, bad wear pattern or. 
cracked drums. 


. Loose or improper attachment of 


pedal, pedal support, booster and 
master cylinder. 


. Misaligned anchor plate. 


. Unequal air pressure in tires. 


. Grease or fluid on linings. 


Contaminated linings. 


. Improper size or type of lining on 


one wheel. 


. Improper size wheel cylinder on 


one wheel. 


. Stuck or seized pistons in wheel 


cylinders of seized calipers. 





. Restricted brake lines or hoses. 


. Lighten load and advise owner of ` 


correct load limits of vehicle. 


. Replace damaged or leaking 


vácuum hoses. 


. Clean or replace filter. 


. Replace worn bushings or clean 
and lubricate linkage. 


. Replace booster. | 


. Replace brake lining in axle sets. 


. Reposition brake shoes properly 


and eliminate any binding. 


. Repair or replace as required. 


. Repair or replace as required. 


. Check vehicle ride nem and 


control linkage. 


. Perform master cylinder 


diagnosis. Repair as required. 


. Adjust front wheel bearings. 


. Repair or replace as required. 


. Repair or replace.as required. 


. Refer to misaligned disc brake 


anchor plate diagnosis. Repair as 
required. 


. Inflate tires to correct pressure. 


. Clean, sand and/or replace 


linings. 


.. Replace with correct brake 


linings in sets. 


. Replace with correct wheel 


cylinder. 


. Repair or replace as required. . 


. Repair or replace as required. 
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CONDITION ' POSSIBLE CAUSE | RESOLUTION = 


® ВгаКев ри! іо опе side. 
(Continued) · 


e Brakes grab or "lock up when 
. applied. | | 


ө Brakes drag, slow or incomplete _ 
release. 


8. Other brake components. 


— Improper adjustment of drum 
brakes. 


— Improper positioning.of disc 
brake shoe and lining in the. 
caliper. 


— improperly adjusted, damaged 
or worn wheel bearings. 


— Distorted drum brake shoes. 
— Worn brake linings. 


— Missing, broken or stretched 
` retracting or retaining springs 
and clips. 


. Should brake system check OK . 
and complaint still exists, see 
suspension, steering and tire 
section of this manual for front 
end, toe-alignment, etc. 


. Tires worn or incorrect pressure. 
. Grease or fluid on linings — 
damaged linings. 


. Improper size or type of linings. 


| Over-reaction of brake booster. | 


. Rear brakes continually lock up at 
low pedal effort. 


. Other brake system components. 


— Worn, damaged or dry wheel 
bearings. 


. Parking brake cable binding or out 
of adjustment. E 


. Parking brake cable control 
assembly binding. 


. Parking brake control ог cables 
binding. | 


. Brake pedal binding. ' 


. Front wheel bearing out of 
adjustment. 





8. Inspect, adjust, repair or гера 


аѕ геаиігеа. 


. Inflate tires to correct pressure. 


Replace tires with worn tread. 


. Inspect, repair, or replace linings 


in sets. 


. Replace with correct brake linings 


in sets. 


. Check brake booster for over- 


reaction by comparing with a 
known quality vehicle. Replace 
brake booster if required. 


. Replace rear Antilock Brake (RAB) 
. Malve on F-150—F-350 and 


Bronco or Height Sensing Valve 


on E-150—E-350. 


. Inspect, repair, or i d as . 


required. 


. Adjust cables. дарай lubricate, or 
_ replace if required. 


. Repair, lubricate or replace if 


required. 


. Repair, lubricate, or replace parts 
- as required. 


| Repair, lubricate, or replace parts 


as required. 


. Check bearings for adjustment, 


wear, damage. Adjust bearings. 
CH3910-2C 
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БЕН CONDITION - | POSSIBLE CAUSE ` 


4. Worn or damaged master cylinder. - 


| e Brakes drag, slow or incomplete 
release. (Continued) 











pistons. 


caliper slides. 


| inoperative. 
€ Noise at wheels when brakes аге 
applied — snap or clicks. 





‚ plate ledges. 


То release the brakes, fluid must flow back to the 
master cylinder through a return port when pedal 
pressure is released. To be sure the piston moves back 
far enough to expose the return port, free-travel is built 
into the pedal linkage on standard and frame-mounted 
booster systems. This prevents the piston from 
becoming trapped in a partially released position. Pedal 


free travel is not always perceptible in dash-mounted : 
booster systems, because the operating clearance for . 


the piston is adjusted at the booster push-rod, rather 


than the pedal linkage. (Refer to Sections 12-50. 


Vacuum Brake Booster—Single Diaphragm—Dash 


Mounted (Bendix) and 12-52 Vacuum Brake Booster— - 


Tandem Diaphragm—Dash Mounted (Bendix) for 


instructions on a dash- ше робе push rod. ` 


adjustment). 


Dump Valve Adjustment 


(Vehicles with Speed Control Only) 


NOTE: Installation and adjustment of the Dump Valve 


must be done prior to draining and filling of the master. | 


cylinder. 


The brake “реда! must be pulled back toward the 
driver's seat to the full.extension of the master cylinder 
pushrod. Do not apply more than 15 Ibs. of force to the 
brake pedal to establish the maximum rearward 

position. | 


. Brakes out of adjustment. 
| Restriction in hydraulic system. 


7. Seized wheel cyinders or caliper 


; Stoplight Switch out of adjustment. 


9. Lack of lubricant on disc brake 
10. Speed control dump valve | 
. Cracked welds as brake shoe web. 
. Brake ines binding at backing: | 


. Machining marks on brake drums. 
. Backing pate ledges worn. 
. On disc brakes — loose or missing 
anti-rattle clips. 
. Other brake system components. 


— Loose outer shoe crimping. 


- RESOLUTION 








. Check master cylinder for open ` 
compensator ports. Repair or. 
replace. 











. Adjust brakes. ` 





. Repair or replace г as s required. 










Repair or replace a as required. 





. Adjust switch. 





© 





Lubricate disc brake caliper slides. 





10. Repair or replace as required. 













1. Replace brake shoe and lining | 
assemblies іп axle-sets. 


| 2. Clean and lubricate ledges. 


| 3. Refinish, or replace brake drums. E 
| 4. Replace backing plate and - 
` lubricate ledges. | 







5. Replace. 


6. Inspect, repair or replace. ` 


2 CH3914-2C _ 


Front Disc Brakes 
F-150-F-350 (4x2), F-150-F- 350 (4x4), Bronco, 


.E-150-E-350 and F-Super Duty Series Vehicles ` 


The front disc brake assembly is designed so that it is 


self-adjusting. Refer to Section 12-24 Disc Brake- 00 


and Heavy Duty—Sliding Caliper. 
Rear Disc Brakes : 


F-Super Duty Series Vehicles 


The rear disc brake assembly is designed so that itis ` 
. self-adjusting. Refer to Section 12-24 Disc as) 


and Heavy Duty—Sliding S DS 


‘Rear Drum Brakes 


F-150—F-350 (4x2), F-150—F- 350 (4x4), Bronco 
and E- 150—E- 350 f 


Rear drum brakes are adjusted automatically [T Í | 
‘alternately driving the vehicle forward and reverse, and 
-sharply applying the brakes when the vehicle is driven in 


reverse. Manual brake adjustment is required only when 
the brake shoes are relined or replaced. Refer to ` 
Section 12-02, Drum eer d Cylinder, Dual 
Piston. | € 


Hydraulic System Bleeding 


When any part of the hydraulic ‘system has been 
disconnected for repair or replacement air may get into 
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x ^ CONDITION =“ x -POSSIBLE CAUSE | С RESOLUTION | | 


| Noise at wheels — brakes applied — 1. Brake lining and/or rotor surface | . Remove caliper assembly from / 

-squeak or squeal. A loud, sharp, ` contamination. ` spindle and remove inner and . . 
‘high-pitched moderately prolonged outer linings. Hand sand the 
sound that occurs while braking. linings and both braking surfaces 
Occasional or intermittent brake . - of rotor. Use Garnett Paper 100A 
squeal/squeak may result from. ` (medium grit) or equivalent or 
environmental conditions such as aluminum oxide 150J (medium) or 
cold, heat, wetness, snow, salt; mud, equivalent. Turning or replacing 
etc. This condition is not a functional ‚ rotors is not an effective repair for 
| one and will not affect brake ` squeal. 


effectiveness. 2. Replace insulators or replace shoe 
| and lining assembly if pads are 


























































2. Disc Brakes — Missing or - 
damaged brake pad insulators. 




















ON worn. 
. Improper lining parts. 3. Inspect for correct usage. Replace 
um 5 HIM ` ` as required. 
4. Drum Brakes — Loose lining rivets, | 4. Inspect, repair ‘or replace as 
. weak, damaged or incorrect shoe ` |: required. 


_ retracting springs, loose or ` 
damaged shoe retainer pins; | 
springs and clips, and grooved 

backing plate ledges. | 















With a rubber mallet, ‘seat the 
wheel covers. Repair flanges or 
repair cover. 


| 2. Tighten to specified torque. 
"^. Replace wheel if stud holes аге 
elongated. 


3. Replace worn or damaged wheel ` 
bearings. Lubricate and adjust. 


4. Repair or replace as required. 


| Noise at wheels — brakes not 


| ! . Wheel covers improperly attached. 
| applied — squeak or squeal. ES | peti fs 













. Loose wheel lug nuts: ` 





















3. Worn, dy or improperly. adjusted. 
. . Wheel bearings: 


4. Bent or warped backing бізі 
_ causing interference with drum or 
rotor. | | 


5. Contaminated О — adjustment 
too tight (Rear brakes). 


.6. Improper machining of drum, . 
‚ causing interference with backing ` 
plate or shoe. 


`7. Other brake system components: 
— Loose or extra parts in: brakes. 


— Drum Brakes — Weak, 
damaged or incorrect егар 
springs. - n 


` — Drum Brakes — Grooved 
backing plate ledges. 


— Improper positioning of stioe i in 
Caliper. . ; Р 


— Outside diameter of rotor 
` rubbing caliper housing. 
— Lack of correct lubricant on disc 
| brake caliper slides and pins. 
— Improper installation of disc 
brake anti-rattle clips. 


— Excessive runout ш disc brake 
rotor. . i 












‚ Remove contamination from 
linings. Adjust brakes ш 
. Replace shoe. 


























7. spect repair or replace a as 
required. 


2 .CH3911-2B 
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CONDITION POSSIBLE CAUSE | RESOLUTION 


Noise at wheels when brakes аге . Contaminated linings — If caliper 1. Replace or turn rotor. Remove 
applied — scrape or grind (loud, . is not bound, brake linings are not . and replace contaminated lining ` 
harsh rubbing noise). worn to rivets, and rotor is scored ‘as required. - 

| at least 13mm (0.5 inch) wide by M 2 
1.5mm (1/16 inch) deep. 



































. Wheel bearings not lubricated. 
Verify noise is coming from 
bearings. 


. Lubricate and replace bearings 
ang Seals as required. 















: Seaia shoes and linings in ` 
sets. Refinish brake drums or 
. rotors if excessively scored. 


. Worn brake linings, loose rivets or 
foreign material between lining | 
and drum or rotor. 

























. Brake shoe interference with bic 
of drum, or shield-to-rotor 

clearance also binding at backing 
plate guide ledges. 


4. Inspect. Replace as required. 
Lubricate guide ledges. 





. Caliper to wheel or rotor 
interference. 





. Replace as required. 





. Other brake system components: : Inspect and repair as required. 


— Warped or bent backing рае | 
or splash shield causing 
interference with brake drum. 


— Cracked drums or rotors. і 







. Тігеѕ rubbing against chassis Or 


‚ Inspect and service as required. 
‚ body. 







. Rotor to spindle РЕЯ I . Replace as required. 







Noise at wheels — brakes applied — 
groan, roughness or chatter at wheel. 
A harsh feeling while braking in 
neutral evidenced by a pulsating 
brake pedal feel. 














. Tighten to specified torque. 
Replace wheel if stud holes are 
elongated. 


. Loose wheel lug nuts. 







. Hand sand corrosion from rotor - 
braking surfaces and | 
| contamination from linings. 


„ Corrosion build- -up on rotor 
surfaces. | | 









. Worn, amice dry or improperly 
adjusted wheel bearings. 





3. Inspect, lubricate and/or replace . | 
as required. 










. Loose or worn front suspension 
components. 


. Inspect, repair or replace 2 as 
required. 








. Rotor thickness variation. 





5. Replace or turn rotor. 


















. Disc brake caliper backing plate . Replace or repair as required. 
and anchor plate loose or missing» EE 
parts. Also, loose or bent dust 


shield. 


. Attempt stopping the vehicle 
using the parking brake. If. 
roughness is present, check ` 
. drums for excessive wear or 

runout. Refinish or replace as 
required. 


. Rear brake roughness. | 


CH3912-2B. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


712-01-12 General Hydraulic Brake Service _ 12-01-12 


"CONDITION | POSSIBLE CAUSE | ^. RESOLUTION | 











Noise at wheels — brakes applied — 
groan, roughness or chatter at wheel. 
A harsh feeling while braking in 

-neutral evidenced by a pulsating ` 

brake pedal feel. (Continued) 


round. 


















Noise at wheels — brakes not 
applied — growling, click, rattle, clunk 
or knock. Defined by a: series of 
sharp, short sounds in quick 
succession. 


inside. 





bearings. 






: shoe. 


missing. 


three places. 


the lines and cause spongy pedal selon: This requires 
the. bleeding of the hydraulic system after it has been 
properly connected to be sure all air is expelled from the 
brake cylinders and lines. The hydraulic system can be 
bled with-pressure bleeding equipment such as Rotunda 
Brake Bleeder model 104-00064 or equivalent. 


‘Bleed one brake cylinder at a time. On F-150—F-350. 


and Bronco vehicles, start the bleeding at the right rear 


brake wheel -cylinder and then to the left rear wheel 
brake cylinder. After completing; proceed to the Rear . 


Antilock Brake RABS Valve. Then proceed to bleed the 
front brakes, starting with the right front brake and finish 
bleeding on the left front brake. On E-150—E-350 
vehicles, start the bleeding at the right rear brake, then 
the left rear brake. After completing, proceed to bleed 
the right. front brake and then the left front brake. Keep 


the master cylinder reservoir filled with the specified ` 
Ford Heavy Duty Brake Fluid, С6А7-19542-АА ог BA 


(ESA-M6C25-A) or equivalent. Never use brake fluid 
that has been drained from the system. 


Pressure Bleeding—Dual Brake System 
Hydraulic Master Cylinder 


Bleed the longest lines first. Be sure the bleeder tank 


| contains enough specified brake fluid (Ford Heavy Duty - 


. Brake drum cracked с or out-of- 


. Wheel/ire imbalance: 


10. Drivetrain imbalance. 


. Stones or foreign material trapped 






. Loose wheel lug nuts. 


. Worn, damaged or dry wheel 
‚ Disc brake caliper assembly. 
— Loose or missing anti-rattle 
^ Clips or poor crimping on outer 
. Drum brakes loose or extra parts. 
. Dust shield bent, loose or . 
. Loose grease cap. 
‚ Drum brakes — brake shoes 


binding at backing plate ledges in 


. Drum brakes — backing plate 
` ledges worn in three places. 












. Refinish or replace drum as 
| required. 





9. Verify and repair as required. 










.10. Attempt stopping the vehicle іп 
the neutral transmission position. 

If roughness is gone, drivetrain 

should be inspected. 






..Remove stones or foreign 
material as required. 








. Tighten to specified torque. 
Replace wheel if stud holes are 
elongated. 
















. Inspect, lubricate or replace. 
Adjust bearings properly. 








. Inspect, repair or replace as 
required. 








. Inspect, remove or repair as 
required. 











6. Repair as required. 











. Repair or replace as required. 








8. Lubricate ledges. 










Replace plate and lubricate 
ledges. | 


CH3915-2C 


Brake Fluid C6AZ-19542-AA or BB (ESA-M6C25-A) or 
equivalent) to complete the bleeding operation. Charge 
the tank with approximately 69-206 kPa (10-30 psi) of 
air pressure. Never exceed 345 kPa (50 psi) of 


‚ pressure. Never re-use brake fluid that has been 


drained. from the hydraulic system. . 
1. Clean all dirt from the master cylinder cap. 


2. Remove the master cylinder reservoir cap, and fill 
the master cylinder reservoir with the specified 
brake fluid. Install the pressure bleeder adapter 
tool to the master cylinder, and attach the bleeder 
tank hose to the fitting on the adaptor. 


Master cylinder pressure bleeder adapter tools 
are available from various manufacturers of 
pressure bleeding equipment. Follow the 
instructions of the manufacturer when installing the 
adaptor. ` 


3. Place a 3/8-inch box wrench on the bleeder fitting 


on the right rear brake wheel cylinder. Attach a 
bleeder tube snugly around the bleeder fitting. 


4. Open the valve on the bleeder tank to admit 


pressurized brake fluid to the master cylinder 
reservoir. 
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| - CONDITION POSSIBLE CAUSE  . RESOLUTION iB 


ө Vibration when brakes are applied 1. Loose lug nuts. . Tighten lug nuts to specification. 

— Front Brakes. Replace rim if stud holes are 
elongated. 

2. Replace rotor. 

3. Machine rotors or replace as 
required. 

4. Replace rotor. 

5. Adjust or replace wheel а 
as required. · 

6. Tighten loose components to 
specifications. Replace worn or 
damaged components. 

7. Adjust tire and wheel to eliminate 

excessive run-out or tire and/or 

wheel as required. 




































2. Cracked rotors. 

3. Rotors out-of-round or improper 
machining. 

4. Excessive rotor runout. 

5. Worn or improperly adjusted. wheel 

bearings. 

6. Loose or wom front suspension 

components. | 




















7. Excessive radial or lateral run-out ` 
on wheel and tire. 















e Vibration when brakes are applied 
— Rear Brakes. 


: Loose lug nuts. . Tighten lug nuts to specification. 

Replace rim if stud holes are 

elongated. 

2. Replace drums. 

3. Machine drums or replace as 
required. 

4. Adjust tires and wheels to ы 
eliminate run-out ог replace wheel 

and/or tire as required. 


e Parking brake will not hold. . Parking brake cable out of. . Adjust parking brake cable(s). 
| | adjustment. | | a. Ұй 
. Веаг brakes out of adjustment. . Adjust rear brakes. 


Parking brake linkage, cable . Repair or replace linkage or 
‘release lever, clevis and ratchet cables as required. 
binding, worn or damaged. 


. Manual release brake control 
components binding or damaged. 

2. Parking brake linkage and cables 
binding. 

3. Worn or damaged rear brake 

components. — 
























2. Cracked drums. 

3. Drums out-of-round or improperly 
machined.@ 

4. Excessive radial and lateral run-out 

on ! wheel and tire.® 





















e Parking brake will not release or 
fully retum. 









. Repair or replace manual parking 
brake control. 


. Repair or replace as required. 


















3. Check rear brake shoe retracting 
springs and parking brake levers. 
Repair as required. 






e Rough engine idle or stall — power | 1. Vacuum leak. 
brake only. 


. Check vacuum hoses and 
` connections for leaks. Repair or 
replace as required. 


2. Check vacuum booster for intemal 
leaks. Replace if required. 


. Measure distance between outer 
disc brake shoe (not lining) and 

. rotor at both upper and lower 
corners. The shoe must be seated 
flat against the caliper legs when 

checks are made. Replace the 

disc brake anchor plate on the 

affected side and shoe and lining 

assemblies on both front brakes. 


@ TIRE AND WHEEL RUNOUT SPECIFICATIONS: __ (à DRUM RUNOUT SPECIFICATIONS MEASURED 





. Wom or damaged vacuum booster. 






. Worn or damaged anchor plate. 
















e Misaligned disc brake anchor plate. 


Radial Runout — Tire — 1.77mm (0.070 Inch) z 19.05mm (3/4 Inch) 
— Wheel — 1.14mm (0.045 Inch) . 11-Inch Brakes — 0.177mm (0.007 Inch) TIR Maximum 
Lateral Runout — Tire — 1.77mm (0.070 Inch) 12-Inch Brakes — 0.177mm jd 007 Inch) TIR Maximum 


— Wheel — 1.14mm (0.045 Inch) CH3913-2C 
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TEST STEP 





|| 1.0 | FLUID LEVEL CHECK » 


e Check fluid level in master cylinder reservoir. 


| 20 | FLUID LEVEL CONDITION am 


_® Apply and release brake pedal опе full stroke. ` 


Observe reservoir fluid level of both chambers as 


para is releásed. 


| 3.0 | MASTER CYLINDER CONDITION 


ө Wipe off exterior of master cylinder, cover апа 
gasket with clean cloth. 


° ® Road test vehicle апа pump brakes. | 
ө Check if master cylinder exterior is dry or wet. 


Check for fluid from bore end of booster or dash. 


.MASTER CYLINDER DIAGNOSIS ` 


| RESULT _ ACTION TO TAKE © 


Full reservoir | 
Low or empty | (96) 


reservoir with no 
brakelight : 


Level remains ` 


constant 


Fluid level drops (98) 


GO to 2.0. 


REPLACE reservoir. 


GO to 3.0. 


External leak in brake 
system aa REPAIR 
leak. 


Dry master cylinder GO to 4.0. 


|| exterior 


External leak in master 
cylinder. REPAIR master 
cylinder. à 


Wet master cylinder 
exterior or dripping fluid 
from booster or dash 


40 | MASTER CYLINDER CONDITION E 


ө Hold pressure on pedal unit pedal goes down. 


5. Submerge the free end of the tube in a partially 
filled container with clean brake fluid and loosen 
the bleeder fitting. 


6. When air bubbles по. longer appear in the fluid at 
f the submerged end of the bleeder tube, close the 
bleeder fitting: and remove the tube. 


7. When the bleeding operation is completed, close 
the bleader tank valve and remove the tank hose 
from the adaptor fitting. 


8. Remove the Pressure Bleeder Adapter Tool. 
Fill the master cylinder reservoir to the 
minimum level line. Install the master cylinder 
cap. | 


Нуагаиііс Line Repair 


Steel tubing is used in the hydraulic lines between the 
master cylinder and the front brake tube connector and 
between the rear brake tube connector (Fig. 7) and the 


rear brake cylinders. Flexible hoses connect the brake . 


tube to the front brake cylinders and to ше геаг brake 
шбе соппесіог. ; 





CHECK entire brake 
system for major leak. - 
REPAIR as required. 


Pedal goes down 
3.175mm (1/8 inch) | 
each time pedal is 
released 


REFER to BRAKES 
NOT WORKING, ` 
EXCESSIVE PEDAL 
TRAVEL, BRAKE 
PEDAL FEELS 
SPONGY WHEN FULLY 
APPLIED in diagnosis 
guide. - 


| CH3578-2C | 


When replacing hydraulic brake tubing, hoses, ог 
connectors, tighten all connections securely. After 
replacement, bleed the brake system at the wheel 
cylinders and at the booster, if equipped. 


Brake Tube 


If a section of the brake tube is damaged, replace the 
entire section with tubing of the same type, size, shape, 
and length. Copper tubing should not be used in the 
hydraulic system. Use only SAE J526 ог J527 steel 
tubing, or equivalent. Be careful not to kink or crack 
T tubing when bending it to fit the frame or rear- -axle 
orms. 


Double flare brake Т” а5 еза Беа below should 


provide good leak-proof connections. Always clean the 
inside of a new brake tube with clean isopropyl alcohol. 


Flaring A Line (Split-Die Type) 
Refer to Figs. 8 and 9. 
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. MASTER CYLINDER DIAGNOSIS GUIDE 
‚ PEDAL GOES DOWN FAST. 


| EP TEN | M RESULT |... ACTION TO TAKE 
ТЕС VERIFY CONDITION PO M с d | "EE E | 


ө Road test vehicle and depress brake pedal. 


TEST STEP 












| | Vehicle ОК. - 





| | | Ся E | GO to A1. 
| А1 [| BRAKE FLUID LEVEL isis 


ө Check master cylinder brake fluid reservoir. level. 







GO to A2. 


CHECK reservoir sealing | - - 
points. ADD fluid and — 
BLEED system. 
| REPEAT test AO. 












| A2 | PRESSURIZE SYSTEM ` | | | 


e Pump brake pedal rapidly (five times). 













Pedal height builds up, 


GO to A3. 
then sinks. = 














CHECK fear brake 
adjustment and ADJUST 
‘| if necessary. If condition 
Still exists, BLEED 
-system for air. REPEAT 
test А0. 


Pedal height builds up ` 
апа holds. ' 





| АЗ | BRAKE SYSTEM LEAKS E 
| e Check for external brake кузп leaks. As detailed 
in this section. 










СО ю A4. . 







>| SERVICE as necessary. 
. .| ADD fluid and BLEED. 
| sem, REFERT test 
















[ A4 | MASTER CYLINDER BY-PASS TEST | T 
т cylinder by- pass. As detailed in this 
section. | | 









System OK. 


‘REPLACE damaged 
parts. ADD fluid and 
BLEED system. 
REPEAT test A0. 


| CH4944-2D 


Cut off and straighten the required length of line (A 
tubing cutter tool will simplify making a clean and 
square .cut).. 


Square off the ends of the line with a file, and 
chamfer the end of the line to be flared. 


Select the split die for the line to be used and insert . - 


the die. into the tapered hole in the body. 


Push the tube through the die until the line is even 
with the face of the die. Lock the line in this 
position by tightening the wing nut securely. 


The punches are marked Op. 1 and Op. 2. Slide 


Release the screw and replace the first operation 
punch with the second punch and tighten the 
screw to form the double flare. 


Release the screw, wing nut, punch, and dies. 


Remove the line and inspect the flare for cracks or 
poor flare form. If the flare is not correct, cut it off 
and. repeat the process. | 


The finished flare must be square with the iine, 
free of cracks and have a smooth mating surface ` 
to ensure a leakproof connection. 


the first operation punch into the hole in the center 2. Flaring А Line (Flaring-Bar Type) 
of the body and tighten the screw securely to form 


the single flare. Refer to Fig. 10. 
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MASTER CYLINDER DIAGNOSIS GUIDÉ (Cont' d) 
| _ PEDAL EASES DOWN SLOWLY ` 


| TEST STEP ' RESULT 
| Гв” VERIFY CONDITION x 
Condition occurs only- 
| when vehicle is 
| stationary. - 


e Check if ТИИ Occurs ; during actual ES 
application by pr RM the Drake pros while the 
КӨШЕР is тоо: 


Condition occurs while `. 
` |- vehicle is moving and .. 
{braking performance is `: ^ 


| Жо Ж | affected. 
| Le f BRAKE SYSTEM LEAKS - 


e Check i for éxternal brake system. leaks. As detailed 
гіп ШЕ section: ` | 


| 82 | MASTER CYLINDER BY- PASS TEST | 
e Test Та máster спе by- pass. As detailed in a this 
"E section. E: | ! 


^ 


: ‚ MASTER CYLINDER DIAGNOSIS GUIDE (Cont d. ТЕ 
PEDAL EFFORT EXCESSIVE 


xD "TEST STEP _ 
ЕСЕ VERIFY CONDITION 


ө Depress brake pedal fully several times. | 


- effort. 


| Pedal has long stroke ` 
and requires excessive 
effort. 


KE PEDAL LINKAGE TEST | 


Pedal moves freely. - 


. © Detach booster jush rod. irom pedal pin and 
аа brake рея Pres | 


| Condition persists. 


> | ACTION TO TAKE. 





. Pedal has short stroke `. 
| and requires excessive š 





12-01-16 


бою. 


Мо action required. (SEE 
Normal Condition #1.) 


| GO to B1. 


GO to B2. 


| SERVICE as necessary, 
' | ADD fluid and BLEED 
System. REPEAT Test . 


BO. 


System OK. 


1 REPLACE damaged 


parts, ADD fluid and 
BLEED SYSTEM. . 
REPEAT Test ВО. 


CH4945-2D 


RESULT | ACTION TO TAKE - 


> GO to D1. 


| | CHECK қағы vacuum 


availability as described 
under Vacuum Booster 
Diagnosis in this 


Section. 


SERVICE or REPLACE 


brake pedal linkage. | 


REPEAT Test D0.. 
u ` CH4946-2C 
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MASTER CYLINDER DIAGNOSIS GUIDE (Cont'd. "E 
PEDAL IS LOW AND/OR FEELS SPONGY 


TEST STEP RESULT ACTION TO TAKE 
| СО | VERIFY CONDITION 















e Road test vehicle and apply brake pedal. 


Vehicle OK. 


GO to C1. 





BRAKE FLUID LEVEL CHECK ` ` | 


ө Check master cylinder brake fluid reservoir`level. GO to C2. 


CHECK reservoir sealing 
points. ADD fluid and 
BLEED system. 





| С2 | FILLER САР VENT CHECK | 


e Check if filler сар vent holes are clogged or dirty. GO to C3. 


CLEAN as necessary. 
REPEAT Test C0. 





BLEED BRAKE SYSTEM mE 


e Bleed brake system as described in this section. 















Vehicle OK. 






Condition corrected p> 


> 








Condition persists. GO to C4. 






FRONT WHEEL BEARING ADJUSTMENT 


e Check front wheel for proper adjustment. 















CHECK rear brake 
adjustment and ADJUST. 
if necessary. REPEAT 

Test CO. 





Adjust front wheel 
bearings. REPEAT Test 
CO. 


CH4947-2D 


.1. Cut off and Straighten the required length of line. (A Brake Hose: 
tubing cutter tool will simplify making a clean and 
square си). 


2. Square off the ends of the line with a file, and 
chamfer the end of the line to be flared. 


3. Insert the line through its appropriate ribbed hole in 
the bar assembly until the end of the line sticks out 
about as far as the thickness of the adapter above OVERHAUL | | 
the bar, or even with the bar, ш ena on the 109) Removal of dust and dirt from brake assemblies 
used. . should be done by using the Rotunda Bake Vacuum 

4. Ей the adapter onto the line and slide the barinto model 091-00001 or Rotunda Brake Parts Washer 

the yoke. Lock the bar in position with the line model 065-00016 or an equivalent. Brake assembly. 
beneath the yoke screw. ` dust and dirt should not be removed by either blowing 

ОН with ап аг gun or vacuuming with a standard 

>. ДЕДІ И single flare by lightening the yoke ады industrial vacuum cleaner because а health hazard from 
"o a breathing in asbestos dust may develop. Also, any 

6. Release the screw and remove the. adaptor. machining done on brake linings or pads should be 

7. Form the double flare by tighening the yoke screw done using properly exhaust ventilated equipment. 
again, with second adaptor fitted, depending on 


Replace a flexible brake hose if it Shows signs of 
softening, cracking or other damage. 


When installing a new brake hose, position the E 
to avoid contact with ошер; vehicle parts. 


the tool used. ·_ . Brake Drum Refinishing 
8. Release the screw bar, and flared line. Inspect the Minor scores on a brake drum can be removed with 
_ flare for cracks or poor flare form, and repeat the fine emery cloth, provided the emery is thoroughly 
process if the flare is not correct. — . cleaned off the drum after the operation. 
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FRONT DISC BRAKE VIBRATION — SHUDDER — r 250359 AND F-250-350 WITH DANA AXLE 


TEST STEP RESULT | _ ACTION TO TAKE 
| 1 | ROAD TEST Ж | 


- € With standard wheels and tires installed, road test .| . | E | | | 
the vehicle and verify the condition. . pFront brake сір Normal condition. No 
| E repair required. 


No shudder/vibration >| Brake system not 
| | responsible. REFER to 
Section 18-01, Noise, 
Vibration and 
Harshness. 


Shudder/vibration ӚЗ GO to 2. 


| 2 | APPLY PARKING BRAKE 


e Lightly apply the рано brake and road test the No shudder/vibration >] CHECK the front brakes. 


vehicle. ` | | | GO to 3. 


Shudder/vibration | > CHECK the rear brakes. 


ы | mE GO to 4. 
| 3 [Disc BRAKES . . | WE Е 
e Resurface rotors and road test vehicle. 22 | No shudder; Ж STOP. 
| | vibration — тз, 
{| f | Б О Shudder/vibration (© REPLACE rotors. 
| 4 | DRUM BRAKES ` | | | | 
° Refinish brake drums and road test vehicle. . | № shudder/ (оқ) | STOP. 
7 А | | vibration Pe 
| Shudder/vibration (0%) | REPLACE drums. 





CH3633-2B 
x BRAKE HOSE | 


‚ CONNECTOR | 
| AXLE 
REAR AXLE | VENT 
HOUSING | // FITTING 


1 2 3 с 
BEFORE FLARING ^ FIRST OPERATION SECOND OPERATION 
CHAMFER EDGES - * SINGLE FLARE DOUBLE FLARE - 
H2093.1A ` 





FIG. 8 Line Flaring Sequence 


specification, which is shown on each brake drum (Fig. 
11), allows for a 1.52mm (0.060 inch) machining cut 
over the original drum diameter plus 0.762mm (0.030 
BRAKE TUBES) ETE. inch) additional wear before reaching: the drum-discard 

| 7168318 diameter. Braking Surface Diameter Marking Location—. 
E-150—E-350, Bronco, and F-150—F-350 — ЖЕ 





. FIG. 7 Rear Вгаке Tube Connector 
A badly scored, rough, or out-of- round drum should 2 көпе planes 

be ground or turned on a drum lathe. (Refer to the lathe ү Remove the shoe and linings as described ` in 

manufacturers instructions.) Do not remove any more Section 12-24 Disc Brakes—Light and bea 

material from the.drum than is necessary to provide a Duty—Sliding Caliper. 

_ smooth surface for the brake shoe contact. Brake drum | 

maximum braking surface diameter is shown on each 2. Measure the thickness of the brake dining If the ` 


brake drum (Fig. 11). Brake drums which exceed the ` lining thickness at any point on the assembly is ` 
maximum braking surface diameter shown on the brake less than 1.5mm (1/16 inch) above the backing 
drum, . either through wear or refinishing, must be plate or 0.794mm (1/32 inch) above the rivets, or if 


replaced. The maximum braking surface diameter the lining shows evidence of brake fluid or oil 
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H4684-1A 


FIG. 9 Line Flaring (Split Die Type) 


contamination that is causing a Баке Bull replace 
all four shoe and lining assemblies.. 


To check rotor runout, first eliminate the wheel 
bearing end play by tightening the adjusting nut. 
Then check to be sure the rotor can still be rotated. 


Clamp a dial indicator TOOL-4201-C, or equivalent 
to the spindle so the stylus contacts the rotor 
approximately one inch from the outer edge. 
Rotate the rotor and take an indicator. reading. If 
the reading exceeds allowable total lateral runout 
(as given in Section 12-24) within a six inch radius 
on the indicator, replace or re-surface the disc 
brake rotor. The following requirements must be 
met when re-surfacing disc brake rotors. 


Use a disc brake lathe to re-finish the disc brake 
rotors. (Follow the manufacturers instructions.) 


Replace the rotor when the overall thickness is 
at or below the specified minimum thickness 


` shown on the rotor. Refer їо the specifications at 


the end of Section 12-24, Disc Brakes—Light and 
Heavy Duty—Sliding Caliper for minimum (discard) 
rotor. thickness, maximum rotor brake surface 
lateral runout, thickness variation, and surface 
finish. | 


When the runout check is finished, adjust the 
bearings as described in Section 11-10, Wheel 
Hubs and Bearings—Front (except Front Wheel 
Drive) to prevent bearing failure. 


Check the rotor for scoring. Remove minor scores 
with a fine emery cloth. If the rotor is excessively 
scored, re-finish or replace the rotor if necessary. 


Check the caliper. If it is cracked or shows any 
signs of leakage, replace it. If the caliper is leaking 
around the dust boot, remove and repair it. 


Check brake hoses for signs of cracking, leaks or 
abrasion. Replace them, if necessary. 


Rear Disc Brakes 


1. 


Remove the shoe and linings as described in 
Section 12-24 Disc Brakes—Light and Б 
Duty—Sliding Caliper. 


Measure the thickness of the brake lining. If the 
lining thickness at any point on the assembly is 





(1 


. H4685-1A 


MAXIMUM DIAMETER | 
| н1859-18 


FIG. 11 Rear Brake Drum Maximum Inside 


less than 1.5mm (1/16 inch) above the backing 
plate or 0.795mm (1/32 inch) above the rivets, or if 
the lining shows evidence of brake fluid or oil 
contamination that is causing a brake pull, replace 
all four shoe and lining assemblies. | 


3. In checking rotor runout on rear disc brakes it is 


important not to disturb the rear axle bearing 
setting. 


4. Clamp a dial indicator TOOL-4201-C, or equivalent 
to the spindle so the stylus contacts the rotor 
approximately one. inch from the outer edge. 
Rotate the rotor and take an indicator reading. 11 
the reading exceeds 0.254mm (0.010 inch) total 
lateral runout within a six inch radius on the 
indicator, replace or re-surface the disc brake 
rotor. The following requirements must be met 
when re-surfacing disc brake rotors. 


Use a disc brake lathe to re-finish the disc brake 
rotors. (Follow the manufacturers instructions.) 


No more than 0.508mm (0.020 inch) of material may 


_ be machined equally off each surface. If rotor thickness 


falls below the minimum shown on each rotor, it must be 
replaced. Refer to the specifications at the end of 
Section 12-24, Disc Brakes, for maximum rotor brake 
surface lateral runout, thickness variation, and surface 
finish. 
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When the runout check is finished, adjust the 
bearings as described in Section 11-10, Wheel 
Hubs and Bearings—Front (except Front Wheel 
Drive) to prevent bearing failure. | 


Check the rotor for scoring. Remove minor scores 
with a fine emery cloth. If the rotor is excessively 
scored, re-finish or replace the rotor if necessary. If 
either the rotor or the hub assembly needs 
- replacing, see Section 12-24, Disc Brakes—Light 
and Heavy Duty—Sliding Caliper, for proper 
procedure. ЖЕ 
Check the caliper. If it is cracked ог shows any 


signs of leakage, replace it. If the caliper is leaking 
around the dust boot, remove and repair it. 


Check brake hoses for signs of cracking, leaks or 
abrasion. Replace them, if necessary. 


Brake Cylinder 


1. 


. Master Cylinder- 
Ws 


Clean all brake cylinder parts in clean isopropyl 
alcohol or use the Rotunda Brake Parts Washer 
model 065-00016 or equivalent. Inspect all parts 
for wear or damage. Check the cylinder bore for 
rust, scores, or other damage. Be sure the bleeder 
screw passage is clean and open. Replace all 
parts that are worn or damaged. 


If dirt is found in any part of the hydraulic system, 
flush the entire system with clean isopropyl 
alcohol. ` mE | 


Clean all master cylinder parts in clean isopropy 
alcohol, or use the Rotunda Brake Parts Washer 
model 065-00016 or equivalent and inspect the 
parts for wear or damage. Replace them. if 
required. When a master cylinder repair kit is 
used, follow the instructions in the kit and 
install all of the parts provided. 


SPECIFICATIONS 








TOOL4201C —— 


ROTUNDA EQUIPMENT 


| | CH3537-1E 











2: 


Make sure that all ports and vents in the master 
cylinder are open and free of foreign matter. 


Brake Drums and Linings 


221. 


hm ООО 
пад | Dise Brake Раз Remova — | Use win Side hammer — | 


Dial Indicator 


be. about the same 


Remove all wheels and drums from the vehicle, 
and inspect the drums and brake shoe linings for 
wear or damage that would affect brake operation. 
Do not let brake fluid, oil or grease touch the : 


drum or linings. 


Re-line any brake shoe that is worn to within 
0.794mm (1/32 inch) of any rivet head, or when 
the lining is soaked with brake fluid, oil, or grease. 
If a worn lining is not replaced, the brake drum 
may become severely damaged. Always 
replace the primary and secondary brake shoe 
lining assemblies on both front or both rear 
brake assemblies at the same time. 


Before relining a brake shoe, inspect the shoe for 
distortion, cracks, elongated rivet holes, or 
looseness between the rim and web. If any of 
these conditions are visible, replace the shoe. Do 
not attempt to repair a damaged brake shoe. 


Е the drum and linings аге in good condition, install 


the wheel and drum. The condition of the drums 
and linings of the opposite wheel will usually 

as the wheel that was 
removed. | | 


Fill the master cylinder reservoir with the specified 


brake fluid to within 6.35 mm (1/4 inch) of the top 
of the filler neck. | 


Be sure that the parking brake is fully released - 


. before: making any brake adjustment. · 


On brake assemblies with an adjustable anchor 
pin, check the front brake anchor pin nut with a 
wrench. If the nut is loose, tighten it to 109-135 
N:m (80-100 #465). ` | 
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VEHICLE APPLICATION: ` 


Bronco, E-150 Through E- 350, F-150 Through F-350. 


(4x2), F-150 Through F- -350 (4х4) Vehicles 
DESCRIPTION - С 


Тһе геаг бгакеѕ аге drum (be ‘with internal 


expanding shoes. The rear drum brakes are of the 
single anchor type, mounted to the same anchor, and 
actuated by one wheel cylinder. The wheel cylinder. has 
two pistons. One piston exerts force against the upper 
end of the primary shoe; the other piston exerts force 
against the upper end of the secondary shoe. 


DIAGNOSIS AND TESTING 


‚ Refer to Section 12- 01, General Hydraulic’. Brake 
Service, for drum brake diagnosis and testing 
procedures. . | | 


ADJUSTMENTS 


Rear Brake Shoe Adjustment 


: The rear brake shoes are automatically adjusted 
when the vehicle is driven forward and reverse and the 
brakes applied several times sharply. Manual brake 
adjustment is required only after the brake shoes have 
been relined or replaced. Perform the manual 
adjustment with the drums removed, using the tool and 
the procedure described below. Refer to’ Figs. 1 and 2 
for typical brake system installations. 


When adjusting the rear brake shoes, еа те 
parking brake cables for proper adjustment. Make 
sure the equalizer operates freely. 


With Drums Removed 


1. With drums removed, clean away all rust and dirt 
on the points where the shoes touch the backing 
plate. | 


Apply а small amount (1/32 inch thick) of Long- -Life 
Lubricant, C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent or Disc Brake Caliper Slide Grease, 


m 


D7AZ-19590-A (ESA-M1C172-A) or equivalent to 

the ledges where the shoes touch the backing 

plate.. Be careful not to get the lubricant on the 

linings. -Also. lubricate the adjusting cable eye and 
‚ the anchor pin area. 


3. Use a brake shoe adjustment gauge Tool D81L-: 
1103-A or equivalent: for.E-150, F-150 and Bronco. 
. For the following vehicles, use Rotunda Model . 
104-00063 or equivalent: E- 250—E-350 and F- 
250—F-350 (Fig. 3). Adjust to the inside diameter 

| of the drum.braking surface. `` 


4. Reverse the tool as shown іп Fig. 4 and adjust the 
brake shoes until they touch the gauge. The gauge 
contact points on the shoes (Fig. 4) must be: 


parallel to the vehicle with the center line through. - 


the center of the axle. Hold the automatic adjusting 
lever out -of engagement’ while rotating the 
adjusting screw, to prevent burring the screw slots. 
Make sure the adjusting screw rotates freely. If 
necessary, lubricate the adjusting screw threads . 
with a thin, uniform coating of lithium-base grease,- 
Long-Life Lubricant, C1AZ-19590-BA (ESA- 
M1C75-B) or. equivalent. 


5. Install the drums. Install the retaining nuts s and 
tighten securely. z 


6. Install the wheels on the diuinis and ighin the 
». mounting nuts to specification; as listed at the end 
of this Section. 


7. Complete the adjustment by appiyiig thè brakes 
sharply several times while driving the vehicle in 
reverse. 


8. After adjusting the brake shoes, check. eae 
operation by making several stops “ue ыш 
forward. | 


With Drums Installed | 
Adjust the single anchor brake by turning an adjusting 


-screw located between the lower ends of the shoes 
(Figs. 5 ang 9). 
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FIG. 1 Brake System—F-150—F-350,and Bronco—Typical 
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FIG. 2 Brake System—E-150—E-350— Typical 
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BRAKE SHOE ADJUSTMENT GAUGE 
D81L-1103-A 


. H1411-1H 


BRAKE SHOE ADJUSTMENT GAUGE 
D81L-1103-A У, 
H1412-1H 





FIG. 4 Measuring Shoes г 


1. Raise the vehicle until the tires clear the floor. 

l Install safety stands under the axle. 

2. ` Remove the cover from the adjusting hole at the 
bottom of the brake backing plate, and turn the 
adjusting screw (inside the hole) to expand the 


. brakes shoes until they drag against the brake | 


. drum as shown іп Figs. 5 and 6 


3. .When the shoes are against the drum, loosen the 
adjusting screw an additional 10 to 12 notches so 

_ that the drum rotates freely without drag (Fig. 5). If 
the drum does not rotate freely, remove the wheel 
and drum, and vacuum out any dust and dirt from 
the linings. Using sand paper, remove any rust 

- from the points where the shoes touch the backing 
plate. Apply a light coating of lithium-base grease, 
Long-Life Lubricant, C1AZ-19590-BA (ESA- 
M1C75-B) or equivalent, Disc Brake Caliper 
Lubricant, D7AZ-19590A (ESA-M1C172A) or 
equivalent. Do not get the lubricant on the linings. 
Install the wheel and drum and adjust the shoes. 


4. Install the adjusting hole cover on the brake 
backing plate. 


5. Check and adjust the other brake assembly. 


6. Apply the brakes. If the pedal travels more than 
halfway to the floor, there is too much clearance 
between the brake shoes and the drums. dias: 
Steps 2 and 3 above. 


7. When all brake shoes have been properly 
adjusted, lower the vehicle and road test to check 
brake operation. Perform the road test only when 
the brakes will apply and the vehicle can be safely 

|. stopped. 


Drum Brakes—Single Cylinder, Dual Piston 
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ADJUSTING 
LEVER. 


MOVE HANDLE UPWARD 
TO RETRACT BRAKE SHOES 
< | 


Н1590-1С. 


FIG. 5 Backing ОН Brake Adjustment—E-150, Ғ-150 
and Bronco 


SAF ЕТУ. 


Breathing Asbestos Dust 


WARNING: DO NOT INHALE DUST FROM BRAKES, 

CLUTCHES OR ASSOCIATED COMPONENTS. 

INHALATION OF DUST CONTAINING ASBESTOS 
FIBERS CAN BE INJURIOUS TO YOUR HEALTH AND 
COULD CAUSE CANCER OR ASBESTOSIS. 
COMPRESSED AIR OR BRUSHES MUST NOT BE 
USED TO CLEAN BRAKES, BRAKE DRUMS, 

CLUTCHES AND ASSOCIATED COMPONENTS. А. 
VACUUM CLEANER EQUIPPED FOR THIS PURPOSE 
SHOULD BE CAREFULLY USED TO REMOVE ANY 
DUST (ROTUNDA MODEL 091-00001). ADHERENT 
DUST SHOULD BE REMOVED WITH А DAMP НАС. 

ANY DUST SHOULD BE CONTAINED IN A SEALED: 
AND LABELED BAG FOR DISPOSAL. WEAR AN 
APPROVED HIGH EFFICIENCY CARTRIDGE OR AIR 
LINE RESPIRATOR AND USE EXTRA CAUTION TO 


. AVOID BREATHING THIS DUST. USE NON- 


ASBESTOS REPLACEMENT PARTS WHENEVER | 
POSSIBLE. ` 


The following procedures are recommended to 


_ minimize asbestos dust exposures during brake and 


clutch servicing of trucks, tractors and trailers. These 
procedures are consistent with asbestos regulations set 
forth by the Occupational Safety and Health | 
Administration (OSHA). Adherence to these procedures — 
will eliminate exposures to asbestos auring brake апа. 
clutch servicing. | 


An area should be Sesiandied for all brake and clutch 
services. Entrances to this ; area must be posted Wh the 
following sign: | 


| ASBESTOS | 
| | Dust Hazard 
Avoid Breathing Dust 
Wear Assigned Protective Equipment 
Do Not Remain in Area Unless Your Work Requires It 
Breathing Asbestos Dust May Cause 
Asbestosis and Cancer 
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Only essential personnel should be present in the 
immediate maintenance area during brake and clutch 
servicing. ` 


During brake servicing, use a toxic dust air purifying 
respirator of either single-use or replaceable cartridge 
type. It must be approved by the Mine Safety and Health 
Administration (MSHA) or by the National Institute of 


Occupational Safety and Health (NIOSH). It shall Бе 


worn during all procedures from removal of wheels to 
reassembly. An example of an acceptable respirator is 
the 3M-9910 or 9920 (or equivalent). 


Wheel brake assemblies must be cleaned carefully 
using a vacuum cleaner recommended for use with 
asbestos fibers. A vacuum for this purpose is available 


from the Rotunda Equipment Catalog; model number ` 


091-00001 or equivalent. Similar vacuums are also 
manufactured by Nilfish and Нако ("Minuteman"'). If 
additional cleaning is necessary, a rag soaked with 
water or Rotunda Brake washer Model 065- 00016 or 
equivalent must be used. · 


Grinding or sanding on brake linings, pads, rotors or 
drums, shall be done only while using properly exhaust- 
ventilated equipment. A respirator must be worn while 
performing these operations. 


During removal of vacuum bags, an approved 
respirator, as described above, shall be worn. Industrial 
vacuum cleaner bags containing asbestos dust, cloths 
used for wiping brake assemblies, and other asbestos- 
contaminated debris shall be sealed in plastic bags and 
labeled with the following warning label printed in letters 


of sufficient size and contrast to be (eaey visible and 


legible: 
| CAUTION 
Contains Asbestos Fibers 
Avoid Breathing Dust 
Breathing Asbestos Dust May Cause 
Asbestosis and Cancer 


All asbestos waste must be disposed of in 
accordance with OSHA and Environmental Protection 
Agency (EPA) asbestos regulations. Asbestos waste 
must not be incinerated or disposed of in community 
water SUPPIIES: 


ADJ Е 
(ЕУ 


МОУЕ HANDLE 
DOWNWARD 
TO EXPAND 
BRAKE SHOES 


FIG. 6 Бс ао Вгаке Эһоев--Ғ-250--Ғ-350, Е-250-- 
Е-350 Неаг 


Drum Brakes—-Single Cylinder, Dual Piston 
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All floor cleaning in the asbestos servicing area апа 
clean-up of waste from grinding ог sanding must Бе 


done using an approved vacuum сөапег while "бап 


a proper: respirator. 


REMOVAL AND INSTALLATION 


. Rear Brake Drum 


Bronco, F-150—F-250—F-350, E-150—E-250— 
E-350 


WARNING: DO NOT INHALE DUST FROM BRAKES, 
CLUTCHES OR ASSOCIATED COMPONENTS. ы 
INHALATION OF DUST CONTAINING ASBESTOS 
FIBERS CAN BE INJURIOUS TO YOUR HEALTH AND 
COULD CAUSE CANCER OR ASBESTOSIS. 
COMPRESSED AIR OR BRUSHES MUST NOT BE 
USED TO CLEAN BRAKES, BRAKE DRUMS, 
CLUTCHES AND ASSOCIATED COMPONENTS. A 
VACUUM CLEANER EQUIPPED FOR THIS PURPOSE 
SHOULD BE CAREFULLY USED TO REMOVE ANY 
DUST (ROTUNDA MODEL 091-00001). ADHERENT 
DUST SHOULD BE REMOVED WITH А DAMP RAG. 
ANY DUST SHOULD BE CONTAINED IN A SEALED 
AND LABELED BAG FOR DISPOSAL. WEAR AN 
APPROVED HIGH EFFICIENCY CARTRIDGE OR AIR 
LINE RESPIRATOR AND USE EXTRA CAUTION TO 
AVOID BREATHING THIS DUST. USE NON- 
ASBESTOS REPLACEMENT PARES ‘WHENEVER 
POSSIBLE. ` 


Removal 


1. Raise the vehicle so the wheel and tire assembly is 
clear of the floor and install safety stands under 
the axle. | 


2. Remove the hub сар if equipped, and wheel atid 
tire assembly. Remove the spring retaining nuts 
and remove the brake drum. 


3. Check the brake surface drum runout. If surface is 
worn or run out exceed the: specifications, the drum 
should be turned. ` 


If the brake drum will not come off, insert a 
narrow screwdriver through the brake adjusting 
hole in the backing plate, and disengage the 
adjusting lever from the adjusting screw. While | 
holding the adjusting lever away from the adjusting 
screw, loosen the adjusting screw with the Brake 
Adjusting Tool D81L-1103-C or equivalent. 
Loosen the adjusting screw only if the drum 
cannot be removed. Do not burr, chip, or 
damage the notches in the adjusting screw or 
the self adjusting mechanism ү not function 
properly. 


“lf. the adjusting screw was loosened, check 
to be sure the adjusting lever is still | properly 
seated in the shoe web. | 


Installation 


1. ` Remove the новае coating from а new drum 
with carburetor degreaser. | 


2. Adjust the brakes as described in this Section. 


3. Install the drum.onto the axle shaft flange or hub 
. assembly. 


4. Install the brake drum retaining nuts ana tighten 
securely. Install the wheel on the axle shaft flange 
or hub studs. against the drum, and tighten the 
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REMOVAL 


. INSTALLATION 
- TOOL 





BRAKE CYLINDER CLAMP 


FIG. 7 Spring Replacement—Typical 


. wheel retaining nuts to specification listed at the 


end of this Section. - 


Brake Shoe and Adjusting Screw | 
F-150, E-150 and Bronco mE 
Removal | | | 


1. 


- adjusting lever. 


Remove the wheel and, drum and install a clamp 


“over the ends of the brake cylinder as shown іп 


Fig. 7. T Bm 
Contract the shoes as follows: 


a. Disengage the adjusting lever from the 
adjusting screw by pulling backward on the 
adjusting lever cable (Fig. 8). | | 


b. Move the outboard side of the-adjusting screw 


` upward and back off the pivot nut as far as it 
will: go. — | R3 UR 


Pull the adjusting lever, cable and automatic 


.; adjuster. spring . down апа toward {Пе rear to 
` unhook the pivot hook from the large hole in the 


secondary shoe web. Do not pry the pivot hook 


. out of the hole. 


Remove the automatic adjustér spring and 


Remove the secondary shoe-to-anchor spring 


using a brake spring removal/installation tool (Fig. 
7). Using the same tool, remove the primary shoe- 


to-anchor spring and unhook the cable anchor. 


. Remove the anchor pin plate (if equipped). 


(Fig. 8. — 0 | 
Remove the shoe hold-down ‘springs, shoes, 


Remove the cable guide from the secondary shoe 


- adjusting screw, pivot nut, and socket. Note the 


color and position of each hoid-down spring. 
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FIG. 8 Self Adjusting Brake. Assemblies Standard— 


PIVOT NUT 


FIG. 


F-150 and E-150 Rear and Bronco 





E-250-350 REAR; F-250,F-350 


С ADJUSTING ` 
LEVER 






x WASHER 





SOCKET 





ADJUSTING 
SCREW 


`Е-150,Е-150, BRONCO REAR 


IDENTIFICATION 


LINES ` _ WASHER 


Н4964-1А 


9 Adjusting Screw and Lever Bronco, E and F 
Series-150-350 Rear ` | 


2 They must be re-assembled in the same ` 


position. 0 ES 2 Ss 
Remove the parking brake link and spring. 
Disconnect the parking brake cable from the. 
parking brake lever. - | 


Remove the brake secondary shoe and 
disassemble the parking brake lever from the shoe 
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ri removing the retaining clip and spring washer 
Fig 


installation 


1. 


2.: 


Clean the lédge 1 = on the backing plate: -Sand 
lightly to bare metal. - . 


Apply a light coating (1 /32 inch thick) : of high 
temperature lithium-base grease Long.Life 


: Lubricant, C1AZ-19590-BA (ESA-M1C75-B) or 


equivalent, Disc Brake- Caliper Lubricant D7AZ- 
19590A (ESA-M1C172A), or equivalent at. the 
points where the brake shoes touch the backing 


.. plate. Also lubricate the adjusting cable eye and 


the anchor: pin area. 


Before installing the rear brake shoes,. assemble 
. the parking brake lever on the secondary shoe and 
secure with the spring washer and retaining clip. - 


Position the brake shoes on the backing plate, and 


install the hold-down spring pins, springs, and 
cups. Install the parking brake link, spring, and 


washer. Connect the parking. brake cable to the 


parking brake lever (Fig. 8). 


Install the anchor pin plate, (if equipped), and place 


. the cable anchor over the anchor pin with the 


_ crimped side toward the backing plate. 
. Install the primary shoe-to-anchor spring using a 


brake spring- removal/installátion tool (Fig. 7). 


. Install the cable guide on the secondary shoe. with 


the flanged hole fitted into the hole т the 
secondary shoe. Thread the cable around the 
cable guide groove (Fig. 8). 


Be sure the cable is positioned in this groove, 
and not between the guide and the shoe web. 


(Fig. 


Be sure the cable end is not cocked > 
binding on the anchor pin when installed. All 
parts should be flat on the апспог ріп. neve: 


| the brake cylinder clamp. 


11. 


Apply a lithium-base grease, Long- -Life Lubricant, | 


C1AZ-19590-BA (ESA-M1C75-B) or equivalent, or 


- Disc Brake Caliper Lubricant D7AZ-19590A (ESA- 


М1С172А) or equivalent, to the threads and the 
socket -end of the adjusting screw. Turn the 
adjusting: screw into the adjusting pivot nut to the 
end of the threads and then loosen it one-half turn. 


Install the adjusting screw assembly in the 
same location from which it was removed. 
Interchanging the brake shoe adjusting screw 
assemblies from one side of the vehicle to the 
other will cause the brake shoes to retract 


rather. than expand each time the automatic - 


adjusting mechanism is operated. To prevent 
incorrect installation, the socket end of each 


adjusting. screw is stamped with R or L (Fig. 9) to. 


indicate their installation on the right or left side of 
the vehicle. The adjusting pivot nuts can be 


distinguished: by the number of lines. machined 


around the body of the nut. Two lines indicate a 


| 2 right һала nut; опе line indicates а left hand nut: 
10. 


Place the adjusting socket on the screw and install 


the assembly. between the shoe ends. with the | 
. adjusting screw. nearest the secondary shoe. 


Hook the cable hook into the hole in the adjusting 
lever from the outboard plate side. The adjusting 


Install the secondary shoe-to- anchor (long) spring 
8. 2. 
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levers are also stamped with an R or L to indicate 
their installation on the right Or left hand шыт 
. assembly (Fig. 9). | 


12. Place the hooked end of the adjuster spring in the | 
large hole in the primary shoe web, and connect . 
ib loop end of the spang, to the- adjuster lever 

ole. 


13. Pull the adjuster lever, cable and automatic . 
adjuster spring down toward the rear to engage the 
pivot hook in the large hole in the secondary shoe 
web (Fig. 8). `` 


14. After installation, check the action of the adjuster 
| by pulling the section of the cable between те 
- cable guide and the adjusting lever toward the 
secondary shoe. web far enough to lift the lever 
. past a tooth on the. adjusting screw wheel. The 
lever should snap into position behind the next 
. tooth, and releasing the.cable should cause the 
adjuster spring to return the lever to its original ` 
position. This return action of the lever will turn tne 
adjusting screw one tooth. 


-.- If pulling the cable does not produce the action © 
described, or if lever action is sluggish instead of 
positive and sharp, check the position of the lever: 
on the adjusting screw ‘toothed wheel. With the: 
brake in a vertical position (anchor at the top), the 

lever should contact the adjusting wheel one tooth 
`. ‘above the center line of the adjusting screw. If the 
contact point is below this center line, the lever will 
not lock-on the teeth іп the adjusting screw wheel, 
and the screw will not be turned as the lever. is 
actuated by the cable. 


To find the cause of this condition: 


a. Check the cable end fittings. The cable should 

completely fill or extend slightly beyond the 

. crimped section of the fittings. If this does not 

happen, the cable assembly may be damaged, 
and should be replaced. 


b. Check the cable guide for damage. The cable 
groove should be parallel to the shoe web, and 
the body of the guide should lie flat against the 
web. Replace the guide if it shows damage. 


c. Check the pivot hook on the lever. The hook | 
surfaces should be square with the body on ` 
the lever for proper pivoting. Repair the hook - 
or replace the lever if the hook shows damage. 


d. Be sure the adjusting screw socket is properly 
. seated in the. notch in the dex web. 


Brake Shoe Adjusting Screw 


Web Ledge Design-Rear—E-250-E-350, -F-250 and 
F-350 


Removal ` 


1.. Raise the vehicle s SO the wheels clear the floor and 
install safety stands under the axle. 


2. Remove the wheel and drum. If the drum does not : 
` clear the brake shoes, retract the brake shoes as 
shown in Fig. 5. 


X Remove the parking. brake lever p 
retaining nut from behind the backing plate and 
remove the parking brake lever assembly (Fig. 10). 


ОЗ. Remove the adjusting cable assembly from the 


anchor pin, cable guide, and adjusting lever. 
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| Installation 
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| FIG. 10 Self Adjusting Brake Assembltes-Heavy Duty— 


E-250—E-350, F-250—F-350 


Remove the brake shoe retracting springs. 
Remove the brake shoe hold-down spring (use 


Tool Number .T73T- 2300-А Or equivalent) from 


each shoe. 


: assembly.” 
Disassemble the adjusting screw assembly. 


lightly to bare metal. 


‚ CAAZ-19590-BA (ESA-M1C75-B) or equivalent, or 


Disc Brake Caliper Lubricant D7AZ-19590A (Е5А- 


M1C172A) or equivalent to the retracting and hold- 
down spring contacts on. the brake shoes and 
backing plate. 


Apply a lithium-base grease, bons ие Елана 


C1AZ-19590-BA (ESA-M1C75-B) or equivalent, 


` Disc Brake Caliper Lubricant D7AZ-19590A (ESA- 
M1C172A), or equivalent or to the threads and. 


socket end of the adjusting screw. 


and secondary shoes as shown in Fig. 10, and 
position the shoe assembly on the backing plate 
` with the wheel cylinder push rods in the shoe slots. 


Install the brake shoe hold-down springs (Fig. 11). 
. Use tool number T73T-2300-A or equivalent. 


install the brake Shoe adjustment screw assembly 
. with the slot in the head of the adjusting screw 
‚ toward the primary. shoe. Install the lower 
retracting spring, adjusting lever spring, adjusting 


| lever assembly, and connect the adjusting cable to ` 


Remove the brake shoes and adjusting screw 


Apply a lithium-base grease, Long-Life а, 


Install the upper retracting spring оп the primary ` 


Drum Brakes—Single Е Dual Piston 
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the adiuating lever. Position the cable in the cable 


. guide and install the cable anchor fitting on the 
. anchor pin. 


Install the adjusting screw assemblies in the 


_ game locations from which they were removed. 


interchanging the brake shoe adjusting screw 
assemblies from. one side of the vehicle to the 
other will cause the. brake shoes to retract 


rather than expand each -time the automatic 


adjusting mechanism is operated. To prevent 
incorrect installation, the socket end of each ` 
adjusting screw is stamped with an R or.L (Fig. 9) 
to indicate their installation on the right or left side ` 
of the vehicle. The adjusting pivot nuts can be 
distinguished by the number of lines machined 
around the body of the nut. Two lines indicate а 
right hand nut; one line indicates a left hand nut. 


Install the parking brake assembly in the anchor ` 
pin and secure with the Шш, nut behind the. 
backing plate. 


Adjust the brakes before installing the. drums as 
described in this Section. =. | 


Brake Wheel Cylinder 


Removal 


Remove the wheel drum, and brake shoes. 
Remove the cylinder-to- -shoe connecting links. - 
Disconnect the brake line from the brake cylinder. 


Remove the brake cylinder retaining bolts and. 
lockwashers, and then remove: the cylinder from 
the backing plate: | 


Installation | 


1. 


52: 


_ Place the brake И оп the backing plate and 


install the retaining bolts and. lockwashers. 


Install a new gasket on the brake line fitting (if 
equipped) and connect the bráke ae to the brake 
cylinder. 


Install the brake shoes and the connecting: links 


between the shoes and P ds Install the drum ы. 


апа the wheel. 


. Adjust the brakes (described in 1 this. Section) and mE 
.. bleed the system as described in Section .12-01, 


General Hydraulic Brake Service. Check pedal. 
operation before moving the vehicle. 5 | 


Неаг Вгаке Backing Plate 
Removal | 


1. 


On F-150—F-250, E- 150—E- 250. and Bronco 


remove the rear wheel and brake drum. 
Disconnect the brake line from the brake cylinder 
and submerge the end of the brake line in a can 


. containing a small amount of brake fluid to prevent ` . 
air from entering the system. Remove the brake  . 
shoes and brake cylinder. Disconnect the Parsing TN 

— brake lever from the cable. - = 


. . If the rear backing plate is being removed. from a^ 
. Ford 8.8 inch ring gear axle on a F-150, E-150,- . 
. Bronco réfer to Section 15-08. For the Dana Semi- ^ ` 


Float axle installed оп a E-250 refer to Section 15- 
05. Ford Semi-float rear axle for F-250, refer to . 
Section 15-09, ‘Integral Carrier. Axle 10.25 Inch ` 
Ring Gear. Remove the C-clip in the differential 
case which holds the axle shaft in place. After the 


C-clip has been removed, slide the axle shaft out of. . 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-02-9 


Drum Brakes—Single Cylinder, Dual Piston 


12-02-9 


the housing. Remove the backing plate after the 
axle shaft has been removed. 


For backing plate removal procedures from a Dana 
Full Float rear axle installed on E-250 HD; E-350, 


. refer to Section 11-14. For Ford Full Float rear axle 


for F-250 HD and F-350, refer to Section 15-09 
Integral Carrier Axle- 10.25 inch Ring Gear. 
Remove the backing plate after the axle shaft has 


: been removed. 


Installation 


1. 


Position the rear backing plate on the retaining 
bolts in the axle housing flange. Insert the axle 
shaft assembly into the housing so the splines 
engage the differential side gear, with the bearing 
retainer sliding onto the retaining bolts and against 
the backing plate. Install the retaining nuts through 
the access hole in the axle shaft flange. On E-250 
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equipped with Dana semi-float rear axles, install 
axle shafts after referring to Axle Shaft Installation 
in Section 15-05 Integral Carrier Axle—Dana. On 
F-250 vehicles with Ford Semi-Float rear axles, 
refer to Section 15-09, Integral Carrier Axle—10.25 
Inch Ring Gear. On F-250 HD with Ford Full-Float 
rear axles, refer to Section 15-09, Integral Carrier 
Axle—10.25 Inch Ring Gear. On E-250 HD and E- 
350 vehicles with Dana Full-Float rear axles, refer 
to Section 15-05 Integral Carrier Axle—Dana. 


Install the brake cylinder and brake shoes. On rear 
brakes, connect the parking brake cable to the 
lever. 


Connect the brake line to the brake cylinder and 
install the wheel and brake drum. Adjust the brake 
shoes (described in this Section) and bleed air 
from the system as described in Section 12- 01, 
General Hydraulic Brake Service. 
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FIG. 11 F-250, F-350 and E-250, E-350 Rear Web Ledge Single Anchor Brake—Disassembled 
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Disassembly 


1. 


With the wheel cylinder removed, remove the 
rubber boots from the ends of the brake cylinder. 
Remove the pistons, cups, and piston return spring 
апо cru expander assembly from the cylinder 

ig. 12). | | | | | 
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Assembly . 

1. Coatall brake cylinder parts with clean Heavy Duty 
Brake Fluid C6AZ-19542-A or B (ESA-M6C25-A) or 
equivalent. | ae 

2. Install the bleeder screw (Fig. 12) in the brake 
cylinder. — Е 
Place the piston return spring апа piston ехрапаег 


assembly, cups, and pistons in the cylinder bore, 
and install a boot and link over each end of the 
cylinder. Сіатр the brake cylinder pistons against 


the ends of the cylinder. When using a brake 
cylinder repair kit follow the instructions in the 


2 Remove the bleeder screw from the cylinder. kit and use all of the parts provided. 


SPECIFICATIONS | 














WHEEL TORQUE SPECIFICATIONS ИА ; | E | | б 
ИИК lc Ш.Н L "ным ee | 
ГІЛІ: [иште | юж [ ъ= — | = | 
E250, £380, F260, £550 | вым | ез [ m [ш 
[riper Duy | tug whet [ s 10 № J 
@Torque specifications are for clean, dirt-and-paint-free dry bolt and nut threads. Never use oil or grease on studs or nuts. - CF3943-2D 
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ROTUNDA EQUIPMENT E | 
Model Number | Description | 
г Brake and Clutch Service Vacuum | 
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SECTION 12-24 Disc Brakes—Light and Heavy 
22 Duty—Sliding Caliper — 
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VEHICLE APPLICATION 
F-150—F-350 (4х2), (4х4), Е-150--Е-350, Вгопсо and 
Ғ- Super Duty. ` 


DESCRIPTION AND OPERATION 


HD (Heavy Duty) Pin Rail Slider Caliper Disc 
Brakes 


F-250—F-350 (4х2), (Fig. 1), Е- 250—E- 350, (Fig. 3) 


and F-250—F-350 (4x4), (Fig. 4), model trucks аге 


equipped with dual piston, pin rail slider caliper disc- 
brakes in the front, and conventional drum brakes in the 
rear. The system has a dual master cylinder and 
vacuum booster. F-Super Duty series vehicles, (Fig. 5), 
are equipped with dual piston, pin rail slider caliper disc 
brakes in the front and rear. The system uses a dual 
master cylinder and a Hydro-Boost. 


The disc brake is of the pin rail slider caliper design, 


with two pistons on the same side of the rotor. The unit 


consists of a caliper which slides on two pins that also 


attach the caliper to the spindle (or anchor plate on - 


F-Super Duty rear disc brakes). 


The caliper contains the two pistons. The pistons and 
cylinder bores are protected by boot seals fitted to a 
groove in the piston and a groove in the cylinder 
housing. The spindle mounting positions the caliper 
assembly over the rotor rearward. 


LD (Light. Duty) un. Rail Slider caper Disc 
Brakes 


The disc brake ВИ used оп Ғ-150 (Fig. 7), 
E-150 (Fig. 2), and Bronco and F-150 (4х4) Vehicles 
(Fig. 6) is a pin гай sliding caliper, single piston type and 
attaches to its supporting member similarly to the dual 
piston pin rail slider design. 


The ends of the inner shoe and lining assembly are 
confined within the spindle assembly. An anti-rattle clip 
is positioned between the shoe and spindle assembly at 


the bottom of the caliper. The outer shoe flange bearing 
rests against the shoe locating and torque surfaces on 
the caliper housing. 


The linings are riveted to the shoes. The inner and 
outer shoes are not interchangeable. 


The caliper housing is a single piece finished casting 
positioned on the spindle (knuckle on 4x4) assembly. 


Pins are, inserted between the machined surfaces of 
the caliper and spindle assemblies (View 2, Fig. 6). 
These pins retain the calipers to the spindle assemblies. 


A single hydraulic piston is located in the cylinder 
bore in the caliper housing, with the hydraulic fluid inlet 
at the bottom of the bore. A square section seal fitted 
into an annular groove in the caliper cylinder bore, and a 
rubber boot seal the piston and caliper bore from road 
splash and contamination. A bleeder screw located. 
above the cylinder bore is used to bleed air from the 
system. 


For F-150—F-350 (4x2), and Е- 150—E-350 with 
SRW (Single Rear Wheels), the hub and ventilated rotor 
is an integrally cast assembly. The F-150—F-350- (4х4) 
and the E-350 and F-350 with DRW (Dual Rear Wheels) 


. and F-Super Duty series vehicles utilize separate hub 


and rotor assemblies which are bolted together. A 
single piece splash shield, bolted to the. spindle, 
protects the bearings and inboard surface of the rotor | 
from road splash. The wheel protects the outboard 
surface of the rotor and brake assembly. 


When the brake pedal is depressed, brake fluid from 


the master cylinder passes into the caliper cylinder. This > | 


moves the piston outward and forces the inner shoe 
and lining assembly against the Шалы surface of the 
rotor. 


The inner jana pressing against the rotor moves the 
caliper housing slightly inboard. The outer legs of the 


 caliper housing force the outer shoe and lining 


assembly against the outboard surface of the rotor. 
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.LUG NUT 


12-24-2 
PIN MUST BE INSTALLED SO THAT 
| RETENTION TABS ARE IN CONTACT 
| WITH THIS SPINDLE SURFACE TO 
SPINDLE view 2 INSURE THAT PIN IS FULLY INSERTED 
:3105 (RH) (4 PLACES). ITEM MAY BE INSTALLED 
3106 (LH) FROM THE OUTBOARD SIDE AS SHOWN 




























AS SHOWN IN VIEW Z. 


FROM THE INBOARD SIDE. 


CALIPER SUPPORT 
PIN ASSEMBLY 
2С150 | 


\ CALIPER 
:28121 (LH) 
28120 (RH) 


` BOLT SCREW 
7-10 N-m 
SPLASH SHIELD : 
2K004 (RH) TRIES | 
2K005 (LH) FRONT WHEEL 
| HUB GREASE 


RETAINER-1190 


INNER CONE 
AND ROLLER ASSEMBLY 
4221 


OUTER CONE AND 
ROLLER ASSEMBLY 
' 1216 


F-250-350 (4 X 2) WITH SINGLE REAR WHEELS 
LH SHOWN 
MAIN VIEW 


. WITH PINS ORIENTED IN THE GROOVES 


: OPTIONALLY PINS MAY BE INSTALLED 


HUB AND ROTOR | 
1102. _ F-350 WITH DUAL REAR WHEELS ` - 


(INSTALL IN | RS 
УУ DIRECTION ` `` | РІМ ВАН. 
LUG NUT SHOWN). >. ASSEMBLY 
; | SUPPORT ` | 
NUT BRACKET 


/ N@ 374504 


1195 < . RETAINER CAP. 















SAME AS MAIN VIEW EXCEPT AS 
| . SHOWN 


COTTER PIN-72071 










- |. CALIPER 


1131 


‚ ANTI-RATTLE 
SPRING 





_| PIN RAIL 
. ,| ASSEMBLY 





H4949-2B | 


FIG. 1 Disc Brake—F-250 (Above 6900 GVWR)—F-350, (4x2) ` 


The two. shoe and lining assemblies clamp the rotor 
in а vise-type movement to provide the braking action. 
Braking torque is transferred from the linings to the 
shoes. For F-150, torque from. the. inner shoe is 
transferred directly to.the spindle (knuckle on 4x4) 
assembly, while the torque from the outer shoe is 
transferred through the caliper to the Шашы Шы 
оп: 4х4) assembly. 


When the brake pedal is released, the piston seal 
retracts the piston into the cylinder, and the caliper 
housing slides slightly outboard, releasing ше brakes. 


DIAGNOSIS AND TESTING 


Refer to Section 12- 01, General Hydraulic Brake 
Service, for disc brake diagnosis and testing procedures 
not covered below. 


Disc Brake Rotor 


. Each time the brakes аге. serviced; the die brake 
rotor should be checked for scoring, runout, parallelism 
and thickness. 


Rotor scoring and runout aay be checked on most 
brakes with the caliper either on or off.-To check 
parallelism and thickness, the caliper must be removed. 


Rotor Sheclicationsa are listed i in the Specifications at 
the end. of this Section. ` gs 


Rotor Runout К c d : 
‘Rotor runout is the side- to-side movement or wobble ` 


of the rotor as it rotates. Excessive runout may cause 


vibration, pedal pumping or brake chatter. Use һе 


| following procedure to check rotor runout. 


1. Tighten the spindle nut (front brakes Gab to 

eliminate all end play from the bearings. Be sure 

. the hub and rotor-can be turned. Do not disturb the 

rear bearing. setting when measuring rear rotor 
runout. | 


2. Attach a dial indicator TOOL-4201 -C, or Е 

. . to some part of -the vehicle suspension so the ` 
stylus of the indicator touches the surface of the | 
rotor approximately one inch from outer age of 
the rotor as shown in Fig. 8. | 


NOTE: Installing the wheel nuts helps to obtain ` 
more accurate readings on two-piece (bolted) һи. 
and rotor assemblies. — 


3. Set the. dial indicator to zero, slowly turn the rotor  . | 


one complete turn and note the high and low 
readings on the dial. The total between the high 
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PIN MUST BE INSTALLED SO THAT 
RETENSION TABS ARE IN CONTACT | 
WITH THIS SPINDLE SURFACE TO pode | 
INSURE ТНАТ РІМ IS FULLY INSERTED PIN ASSEMBLY 
| (4 PLACES). = f 20150. 
ITEM MAY BE INSTALLED FROM THE . | Жыға а ра | 
OUTBOARD SIDE AS SHOWN WITH PINS ` / mE Я | Pd N INSTALL PIN 
ORIENTED IN THE GROOVES AS "s | | | "t ASSEMBLIES 


‘SHOWN IN VIEW Z. ` | ; CALIPER ASSEMBLY | ы dU. wer Xu x ) DIN SLIDING 
OPTIONALLY PINS MAY BE INSTALLED И ^ 28120 (АН). : а CALIPER 0 
FROM ТНЕ INBOARD SIDE. E 2B121(LH) — — 00 MEWY  . | Cu А$ SHOWN 


SPINDLE NO. О НОВ АМО OUTER . 
3105 (RH) Ө RA E 5 - J ROTOR:1102 BEARING ` ` 
3106 (LH) 4 | | | | 1216 . OUTER - 
P | BEARING 
Т " | ` RETAINING ШЕ 
, 2K004 (RH) — D | WASHER COTTER PIN 


/ = | L (INSTALL IN 
Q E PA IS ш 


DIRECTION SHOWN) 
. INSTALL CALIPER N 
INLET SHIPPING PLUG | 


OVER BLEED SCREW 


CAP-1131 


| GREASE | 
GASKET RETAINER 
_ 28160 1190. 


R | ии ( | | 

нн wen шейт ON 
7-10 N-m BEARING =. WHEEL BALANCE „М1. . 

(5-7.5 FT-LB) 220. WEIGHT (AS REQUIRED) | 20222 HUBCAP 


‚с 


NUT RETAINER 


374536 








PIN MUST BE INSTALLED SO THAT RETENTION TABS ARE IN ` | | 222 HUB AND 
CONTACT WITH THIS SPINDLE SURFACE ТО INSURE THAT ^ . `. ye ROTOR-1102 
PIN IS FULLY INSERTED (4 PLACES). | А | | s. ; 
ITEM MAY BE INSTALLED FROM THE OUTBOARD SIDE AS 
SHOWN WITH PINS ORIENTED IN THE GROOVES AS SHOWN 
IN: VIEW 2 | 


SPINDLE 


N | ©, — РІМ 
ҮН RAIL - 
j [| Pu 7-10 Nem 
5 -7.5 FT- 
CALIPER ` ТАР 
` [ ; ROTOR-1102 


OUTER 
BEARING 


1216 W/DUAL REAR WHEELS 


SAME AS MAIN VIEW EXCEPT AS SHOWN 


| PM | | A NE SG | | WASHER- 
GASKET | | | VASHER-1195 СОТТЕВ 


2 | | Д | РІМ-72071 
GREASE ` жа 2080 | 
`` RETAINER s | / | 
9 ` х > i ! NUT-374504 
_ INNER 


BEARING | - | —— CAP-1131 


Nd _ NUT RETAINER 


SHIELD 


FIG. 3 Disc Brake System—E-250—E-350 


< 
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” CALIPER ASSEMBLY 
2B120 (RH) - 
28121 (LH). 


Disc Brakes—Light and Heavy Duty—Sliding Caliper 


12-24-4 


J CALIPER SUPPORT 
BRACKET . 


PIN ASSEMBLY — 


VIEW FOR F-250 AND 350 (4 X 4) 


FIG. 4 Disc Brake System—F-250, F-350 (4x4) 


CALIPER 
. "ASSEMBLY 


SCREW 
7-10 N-m 


(5-7.5 FT-LB) . 


SHIELO 


PIN RAIL 


SUPPORT ASSEMBLY 


BRACKET 


PIN RAIL | 
ASSEMBLY \ДЕМ z ` 





GREASE 
“RETAINER | 


PIN о 
ASSEMBLY .. .. 


SCREW 
100-120 N-m 
(74-89 FT-LB) 


INNER ` 
BEARING 


WHEEL LUG 
- ` `NUT STUD . 


OUTER OUTER 

| BEARING 
ce RETAINER 
WASHER 


NUT ` 
RETAINER 


|. OUTER · NUT — 
. BEARING 


ШЕСІ: 
ASSEMBLY ` 





FIG. 5 Disc Brake System—F-Super Duty Chassis Cab, stripped Chassis and Motor Home Chassis—Typical 


and low reading must not exceed the specified 
runout limit. 


4. Refinish or replace the rotor as required. $ 


CAUTION: Be sure to adjust the spindle nut dc pt 


specifications after the TUNOU check. 
‚ Parallelism 


Parallelism is the variations in the T of the | 


rotor. If the two rubbing surfaces of the rotor are not 


parallel, the rotor may cause excessive pedal travel, a: 


pulsating pedal, or noise. 


| Two methods can be used to check if the two faces 
of a rotor are parallel. A micrometer can be used to 
` measure the rotor thickness at 12 pons вррокоаву 


30 дедгееѕ арап апа опе inch from the outer edge of I 
the rotor. ` й 


Тһе other method is to measure the rotor on a: i 
precision lathe designed for machining disc. brake 


_ rotors. Attach two dial indicators, one on each side of 
the rotor, so that the stylus of each indicator contacts ` 


the rubbing surface, directly opposite each other, 
approximately с one inch from the outer edge of the rotor. 


Zero both indicators. and rotate the rotor while 
watching both dials. If the total readings of both 
indicators exceed the specified limit for ро the 
rotor must be refinished or replaced. 
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CALIPER 


CALIPER ASSEMBLY 


2B120 (RH) | 
28120 (LH) ANTI-RATTLE 


- CLIP 


CALIPER 
SUPPORT 
BRACKET 


PIN RAIL 
ASSEMBLY 


РІМ 
ASSEMBLY 
2C150 


VIEW FOR F-150 AND BRONCO (4X4) 
mE H4952-28 





FIG. 6 Disc Brake System—F-150, (4x4) and Bronco 


PIN MUST BE INSTALLED SO THAT 
RETENTION TABS ARE IN CONTACT 
WITH THIS SPINDLE SURFACE TO 
INSURE THAT PIN IS FULLY INSERTED 
(4 PLACES). ITEM MAY BE INSTALLED 
FROM THE OUTBOARD SIDE AS SHOWN 
WITH PINS ORIENTED IN THE GROOVES m | 

AS SHOWN IN VIEW Z. | INNER SHOE 


OPTIONALLY PINS MAY BE INSTALLED 
FROM THE INBOARD SIDE. 


CALIPER 
2B120 (RH) 
2B121 (LH) | ; I . | 
` PIN y CLIP-2B164 
SCREW | 

611171 
7-10 N-m 














(5-7.5 FT-LB) 
HUB AND ROTOR 
RETAINER 1102 









1190 OUTER BEARING 


SPINDLE 1216 
3105 (RH) ASKET CALIPER SUPPORT 
3106 (LH) КҮРЕ СОТТЕВ РІМ BRACKET 


642569 
MUST BE INSTALLED 


SPLASH SHIELD | 
IN DIRECTION SHOWN 


2K004 (RH) 
2K005 (LH) 


PIN RAIL 


CALIPER 







LUG NUT ° 





WHEEL BALANCE, T 
WEIGHT (AS REQUIRED) 374504 CAP-1131 
inn LOCK NUT 
374536 


. MAIN VIEW 





H4953-2C ` 


FIG. 7 Sliding Calipër Disc Brake Installation—F-150 ` 
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Rotor Thickness 


Measure the thickness of the rotor to determine if it is 
within the specifications listed at the end of this Section. 
Disc brake rotors have a minimum thickness dimension 
^X. (minimum wear thickness or discard thickness). This is 
not the refinishing dimension. 


CAUTION: Never refinish a rotor to the minimum 
wear or discard thickness. | 


Refinishing 


Use a disc brake lathe to refinish the disc brake 
rotors. (Follow manufacturer's instructions). 


Replace the rotor when the overall thickness is at or. 
below the specified minimum thickness shown on the - 


rotor. Refer to Specifications at the end of this Section 
for minimum (discard) rotor thickness, maximum brake 
surface lateral runout, thickness variation, and surface 
finish. 


ADJUSTMENTS 


Disc Brake Shoe Adjustment 


The disc brake assembly is designed so that it is 
inherently self-adjusting and requires no manual 
adjustment. 


Automatic adjustment for lining wear is achieved by 
the piston sliding outward in the cylinder bore. The 
piston assumes a new position in the cylinder and 
maintains the correct adjustment. 


Hydraulic System Bleeding 


When any part of the hydraulic system has been 
disconnected for repair or replacement, air may get into 
the lines and cause spongy pedal action. This requires 
the bleeding of the hydraulic system after it has been 
properly connected to be sure all air is expelled from the 
brake cylinders and lines. The hydraulic system can be 
Мей manually or with pressure bleeding equipment such 


as the Rotunda Brake Bleeder model 104-00064 or 


equivalent. 


When bleeding the brake system, bleed one brake 
cylinder at a time, beginning at the cylinder with the 
longest hydraulic line first. This will be the right rear 
brake, then bleed the left rear brake. Next, bleed the 
rear Anti-Lock Brake System Valve if applicable. Then 
bleed the right front brake, finally the left front brake. 
Keep the master cylinder reservoir filled. with the 
specified brake fluid during the bleeding operation. 


TOOL-4201-C 


FIG. 8 Checking Rotor Runout (Typical) 
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_ Never use brake fluid which has been drained from the 


hydraulic system. 


Manual Bleeding 
Bleed the front and rear hydraulic brake systems 


‘separately. Bleed the longest line first on each system. 


DO NOT allow the reservoir to run dry during the 
bleeding operation. Keep the master cylinder 
reservoirs filled with Ford Heavy Duty Brake Fluid 
C6AZ-19542-A AA or BA (ESA-M6C25-A) or 
equivalent DOT 3 fluid. Never reuse the fluid that 
has been drained from the hydraulic system. 


1. Onthe master cylinder, loosen the master cylinder- 
 to-hydraulic line fitting. 


2. Wrap a shop cloth around the tubing below the 
` fitting to absorb escaping brake fluid. 


3. ` Push the brake pedal down slowly to the floor of 
the cab. This will force air trapped in the master 
cylinder to escape at the fitting. 


24. Hold the pedal down and tighten the fitting. 


Release the brake pedal. Do not release the brake 
pedal until the fitting is tightened or air will re-enter 
the master cylinder. 


5. Repeat this procedure until air ceases to escape at 
the fitting and the brake pedal is firm. 


6. Ріасе a 3/8-inch box wrench on the bleeder fitting 
on the brake wheel cylinder. Attach a rubber drain 
tube to the bleeder fitting making sure the end of 
the tube fits snugly around the bleeder fitting. 


7. Submerge the free end of the tube in a container 
partially filled with clean brake fluid. Loosen the 
bleeder fitting approximately three-quarters of a 
turn. 


8. Slowly push the brake pedal all the way down. 
Close the bleeder fitting, and return the pedal to 
the fully-released position. Repeat this operation 
until air bubbles no longer appear at the 
submerged end of the bleeder tube. 


9. When the fluid is completely free of air bubbles, 
Sins the bleeder fitting and remove the bleeder 
tube 


10. Repeat this procedure at the brake wheel evinder 
on the opposite side. Refill the master cylinder. 
reservoir after each wheel cylinder is bled. When : 
the bleeding operation is complete, fill the master 
cylinder to within 3mm (1/8 in) from the top of the : 
reservoirs. 


. Pressure Bleeding 


Be sure the bleeder tank contains enough of the 
specified brake fluid to complete the bleeding operation. 
Charge the tank with approximately 69-206 kPa (10-30 
psi). Never exceed 345 kPa (50 psi). Never use brake 
fluid that has been drained from the hydraulic 
system. Bleed the longest lines first. ; 


1. Clean all дігі from the master cylinder reservoir 
cap. ` 


2. Remove the master cylinder reservoir cap and fill. 
. the master cylinder reservoir with the specified 
brake fluid. Install the pressure bleeder adapter 
tool on the master cylinder, and attach the bleeder 
tank hose to the fitting on the adapter. 


Master cylinder pressure bleeder adapter tools are 
available from the manufacturers of pressure 
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bleeding equipment. Follow the manufacturer's 
instructions when installing the adapter. 


3. Place a 3/8 inch box wrench on the bleeder fitting 
on the right rear. brake wheel cylinder. Attach a 
bleeder tube snugly to the bleeder fitting. 


4. Open the valve on the bleeder tank and admit 
pressurized brake fluid to the master cylinder 
reservoir. 


5.  Submerge the free end of the tube in a container 


partially filled with clean brake fluid, and loosen the 


bleeder fitting. | 
6. When air bubbles no longer appear іп the fluid at 


the submerged end of the bleeder tube, close the 


bleeder fitting and remove the tube. 


7. Repeat Steps 3 through 6 at the opposite wheel 
cylinder. On front brakes, bleed the right front 
caliper first. 


8. When the bleeding operation is completed, close 
the bleeder tank valve and remove the tank hose 
from the adapter fitting. 


9. Remove the pressure bleeder adapter tool. Fill the 
master cylinder reservoirs with the specified brake 
fluid to within 3mm (1/8 in) from the top of the filler 
neck. Install the master cylinder cover. 


SAFETY 


Breathing Asbestos Dust 


WARNING: DO NOT INHALE DUST FROM BRAKES, 
CLUTCHES OR ASSOCIATED COMPONENTS. 
INHALATION OF DUST CONTAINING ASBESTOS 
FIBERS CAN BE INJURIOUS TO YOUR HEALTH AND 
COULD CAUSE CANCER OR ASBESTOSIS. 
COMPRESSED AIR OR BRUSHES MUST NOT BE 
USED TO CLEAN BRAKES, BRAKE DRUMS, 
CLUTCHES AND ASSOCIATED COMPONENTS. A 
VACUUM CLEANER EQUIPPED FOR THIS PURPOSE 
SHOULD BE CAREFULLY USED TO REMOVE ANY 
DUST (ROTUNDA MODEL 091-00001). ADHERENT 
DUST SHOULD BE REMOVED WITH A DAMP RAG. 
ANY DUST SHOULD BE CONTAINED IN A SEALED 
AND LABELED BAG FOR DISPOSAL. WEAR AN 
APPROVED HIGH EFFICIENCY CAP "RIDGE OR AIR 
LINE RESPIRATOR AND USE EXTRA CAUTION TO 
AVOID BREATHING THIS DUST. USE NON- 

ASBESTOS REPLACEMENT "nme WHENEVER 
POSSIBLE. 


The following procedures are recodimedded to 
minimize asbestos dust exposures during brake and 
clutch servicing of trucks, tractors and trailers. These 
procedures are consistent with asbestos regulations set 
forth by the Occupational Safety and Health 
Administration (OSHA). Adherence to these procedures 
will eliminate exposures to asbestos during brake and 
clutch servicing. 


An area should be designated for all brake and clutch 
services. Entrances to this area must be posted with the 
following sign: 


ASBESTOS 
Dust Hazard 
Avoid Breathing Dust 
Wear Assigned Protective Equipment 


Do Not Remain in Area Unless Your Work 
Requires It 
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Breathing Asbestos Dust May Cause 
Asbestosis and Cancer 


Only essential personnel should be present in the 
immediate maintenance area during brake and clutch 


Servicing. 


During brake servicing, use a toxic dust air purifying 
respirator of either single-use or replaceable cartridge 
type. It must be approved by the Mine Safety and Health 
Administration (MSHA) or by the National Institute of 
Occupational Safety and Health (NIOSH). It shall be 
worn during all procedures: from removal of wheels to 
reassembly. An example of an acceptable respirator is 
the 3M-9910 or 9920 (or equivalent). 


Wheel brake assemblies must be cleaned using a 
vacuum cleaner recommended for use with asbestos 
fibers. A vacuum for this purpose is available from the 
Rotunda Equipment Catalog model 091-00001. Similar 
vacuums are also manufactured by Nilfish and Hako 
("Міпшетап"). If additional cleaning is necessary, а 
rag soaked with water or a Rotunda Brake Washer 
model 065-00016 or equivalent, must be used. 


Grinding or sanding on brake linings, pads, rotors or 
drums, shall be done only while using properly exhaust- 
ventilated equipment. A respirator must be worn while 
performing these operations. 


During removal of vacuum bags, an ПЕТИР 
respirator, as described above, shall be worn. Industrial 
vacuum cleaner bags containing asbestos dust, cloths 
used for wiping brake assemblies, and other asbestos- 
contaminated debris shall be sealed in plastic bags and 
labeled with the following warning label printed in letters 
A een size and contrast to be readily visible and 
egible: 


CAUTION 
Contains Asbestos Fibers 
Avoid Breathing Dust ` 
Breathing Asbestos Dust May Cause | 
_ Asbestosis and Cancer 


All asbestos waste must be disposed in accordance 
with OSHA and Environmental Protection Agency (EPA) 
asbestos regulations. Asbestos waste must not be 
incinerated or disposed in community water supplies. ` 


All floor cleaning in the asbestos servicing area and 
clean-up of waste from grinding or sanding must be 
done using an approved vacuum cleaner while wearing 
a proper respirator. 


REMOVAL AND INSTALLATION 


HD Pin Rail Slider Caliper, Brake Shoes and 
Linings | 


F-250, F-350, E-250—E-350, F-250—F-350 (4x4), F- 
Super Duty, Chassis Cab, Stripped Chassis and 
Motor Home Chassis 


Replace shoe and lining assemblies as follows when 
the lining is worn to a minimum thickness of 0.794 mm 
(1/32 inch) above the backing plate. Always replace all 
shoes and lining assemblies on an axle. Never service 
one wheel only. | 


Removal 


1. То avoid fluid overflow when the caliper pistons 
are pressed into the caliper cylinder bores, siphon 
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or dip part of the brake fluid out of the master 


cylinder reservoir. Discard the removed fluid. 


2. Raise the vehicle and. install safety stands. 
Remove the front wheel and tire assembly. 


3. Place an appropriate size C-clamp on the caliper 
(Fig. 9) and tighten the clamp to bottom the caliper 
‘pistons in the cylinder bores. Remove the clamp. 


NOTE: Do not use a screwdriver or similar tool to 
pry piston away from the rotor. 


Clean excess dirt from area around pin tabs. 


.. 5. Тар upper caliper pin towards inboard side until pin 


tabs touch the spindle face. 


6. Insert a.screwdriver into the slot provided behind 
the pin tabs on the inboard side of the pin. 


7. Use needle nose pliers to compress the outboard 
епа of the pin while prying at the same time with 
the screwdriver, until the tabs Бір into the spindle 
groove (Fig. 10). 


u 8. ‚ Place one end of a punch (approximately 7/16 inch . 


diameter) against the end of the caliper pin апа 
drive the caliper pin out of the caliper slide groove. 


© 9. _ Repeat removal procedure for lower pin. 


С МОТЕ: Тһе tool shown іп Fig. 11 тау be fabricated to 


use for pin removal in place of the pliers and punch. Use 
the tool as follows: 


e Place the notched end of the шо over the narrow end 
‚ of the pin. 


e The ''V'' notch in the tool is used to compress the pin 
retention tabs, while driving the pin out of the Capel 
slide groove. 


10. Remove the caliper from the rotor. If the caliper is ` 


. to be removed for service, remove the brake hose 
© from the caliper. f 


. CAUTION: Do not let the caliper hang by the 
flexible hose. The hose could become 
stretched or twisted and cause premature 
brake failure. 


11. Remove the outer and inner lining and remove the 
| anti- наше spring. 


END OF SCREW 
AGAINST OUTER SHOE 


C-CLAMP 


END OF CLAMP - ` 
_ AGAINST CALIPER 


CALIPER 
H4954-1B 


FIG. 9. Bottoming Caliper Piston 
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_ H4955-1A 


FIG. 10 Compressing Spring Tabs 


12.7mm ` 
(1/2 INCH) 


177.8mm 
== (7 INCH) USES | 





NOTCH - 
CUT/GROUND 
IN END OF ROD 


STEEL BAR 
STOCK 


FIG. 11 Caliper Pin Removal Tool 


Installation 


1. Install new inner and outer shoe. Install anti- rattle 

. spring. Always replace all shoe and lining 

assemblies on an axle. Never service one 
wheel only. 


NOTE: There is a raised section at one end of 
each shoe so that installation can be made in one 
direction only. 


2.` Install the caliper on the spindle, making sure the 
mounting surfaces are free of dirt and lubricate the 
caliper grooves with Disc Brake Caliper Grease, 

. D7AZ-19590-A (ESA-M1C72-A) or equivalent. 


3. Position pin with the pin retention tabs oriented - 
adjacent to the spindle groove (Fig. 17). 


4. Tap the pin on the outboard end with a hammer. 

| Continue tapping the pin inward until the retention 
tabs on the sides of the pin contact the spindle 
face. Repeat procedure for the lower pin. | 


CAUTION: During the installation procedure do not 
allow the tabs of the caliper pin to be tapped too far. 
into the spindle groove. If this happens it will be 
necessary to tap the other end of the caliper pin. 
until the tabs snap into place. The tabs on each end 


of the caliper pin must be free to catch on the 


spindle flanks. See кше 18. 
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. END OF CLAMP Z 
AGAINST CALIPER 


FIG. 12 Bottoming Caliper Piston (Typical) 


5. ` М removed, install the brake hose to the caliper 
and bleed the brakes as described in Section 
12-01, General Hydraulic Brake Service. ` 


6. Install the wheel and tire assembly. 


7. Lower the vehicle, check the brake fluid level and 
fill as necessary. Check prekes for Proper 
operation. 


LD Pin Rail Sliding Caliper, Brake Shoes 
апа Linings 


F-150 (4x2), E-150, Боо. Е-150 аха). 
Removal | 


Неріасе shoe апа lining assemblies as follows when 
— the lining is worn to a minimum thickness of 1.5mm 
(1/16 inch) above the shoe plate. Always replace all 
shoe and lining assemblies on an axle. Never 
service one wheel only. 


1. To avoid fluid overflow when the еа piston is 
pressed into the caliper cylinder bores, siphon or 
dip part of the brake fluid out of the master cylinder 
reservoir. Discard the removed fluid. 


22. Raise the vehicle and install safety stands. 
. Remove a front wheel and tire assembly. | 


3. Placean eight-inch C-clamp on the caliper (Fig. 13) 
and tighten the clamp to bottom the caliper piston 
in the cylinder bore. Remove -the clamp. .. 


NOTE: Do not use a screwdriver or similar tool to 
pry piston away from the rotor. 


4. Clean excess dirt from area around -pin tabs. 


5. Tap üpper caliper pin towards inboard Sige until pin 
. tabs touch. the spindle face. 


6.. Insert a screwdriver into the slot provided. behind 
` the pin tabs on the inboard side of the pin. 


7. Use needle nose pliers to compress the outboard 
end of the pin while prying at the same time with 
the screwdriver, until the tabs slip into the рше 
groove (Fig. 13). 


8. Place one end of a punch (approximately 7/16 inch 
diameter) against the end of the caliper pin and 
drive the caliper pin out of the caliper slide groove. 


9. ' Repeat removal procedure for lower pin. 


NOTE: The tool shown in Fig. 11 may be fabricated to 
use for pin removal in place of the pues and punch. Use 
_ the tool as follows: 
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`Н4148-1А 


FIG. 13 Compressing Pin Tabs: 


e Place the notched end of ше tool over the narrow end 
of the pin. 


e The ''V'' notch in the tool is used to compress the pin 
retention tabs, while ae the pin out of the caliper 
slide groove. 


10. Remove the caliper from the rotor. If the Caliper is 


to be removed for service, remove the brake hose 
from the caliper. If the caliper is not going to be 
removed, wire it up to the vehicle to.avoid damage ` 
to the brake hose. 


11. Remove the outer lining. Remove the anti- rattle 
clips and remove the inner lining. 


installation 


1. Place a new anti- rattle clip on the lower end of the 
inner shoe (Fig. 14). Be sure the tabs on the clip 
are positioned properly and the clip is fully seated. 


2. Position the inner shoe and anti-rattle clip in the 
shoe abutment with the anti-rattle clip tab against 
the shoe abutment and the loop-type spring away 
from the rotor (Fig. 15). Compress the anti-rattle - 
clip and slide the upper end of the shoe in position. 


3. Install the outer shoe. Crimp or bend outer shoe 


- tabs to prevent shoes from rattling in caliper. 


4. Install the caliper on the spindle, making sure the 
mounting surfaces are free of dirt and lubricate the 
caliper grooves with Disc Brake Caliper Grease, 
D7AZ-19590-A (ESA-M1C72-A) or equivalent. 


5. Position pin with the pin retention tabs oriented 
adjacent to the spindle groove Fig. 16. 


NOTE: Do not use ше bolt and nut NI the new 
pin. : 


6. Tap the pin on the оода епа with а hammer 
Continue tapping the pin inward until the retention 
tabs on the sides of the pin contact the spindle 
face. Repeat procedure for the lower pin. 


- ‘CAUTION: During the installation procedure do not 
allow the tabs of the caliper pin to be tapped too far 


into the spindle groove. If this happens it will be 
necessary to tap the other end of the caliper pin 
until the tabs snap into place. The tabs on each end 
of the caliper pin MUST be free to catch on the 
spindle flanks. See Figure 17. 
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INNER SHOE. ` 


_ АМТ-ВАТТЕЕ СЫР ` 


INNER LINING | 


H4149-1A ` 





AFTER INSTALLATION INSPECT 

ТО INSURE THAT PIN TABS ARE 
Teg ыы E . FREE TO CONTACT SPINDLE 
SPINDLE FLANK FLANKS ON EACH END OF PIN 


2 INNER SHOE 


ANTI-RATTLE CLIP 





H3615-1B 


FIG. 15 Installing Inner Shoe and Anti-Rattle Cip | ] [: | | Ne) Y 


H4150-1A 





7. If removed, install the brake hose to the caliper 
. сапа bleed the brakes as described in Section FIG. 17 Correct Caliper Pin Installation 

_ 12- 01, General. Hydraulic Brake Service. | ix n 
8. Install thé wheel and tire assembly. 6.. Оп F- Super Duty the rotor сап: be removed from Г 


the hub Бу removing the ten (10) M 12 x 1.75 x 


9. Lower the vehicle, check the brake fluid level апа. - ”  82.50mm E- 18 External Torx machine Screws. 
fill as necessary. . neck brakes for proper ` | 
operation. · Installation | 
| | | | 1. If a new hub and rotor will be installed, remove the 
Disc Brake Hub and Rotor B Я protective coating ог апу dirt or grease deposits .- 
Removal u | | | with degreaser. Оп Ғ-бирег Ошу series vehicles 
the machine screw threads must be coated with a 
1. Raise the front of the vehicle and install safety suitable adhesive before attaching the rotor to the 
. Stands.  - | | hub. Tighten screws to 100-120 М-т (74-89 ft-Ib). 
“2. Remove the wheel and tire asss a 2. “Раск the inner and. outer ‘bearing cone with а. 


| 4 | lithium-base grease, Long-Life Lubricant, C1AZ- 
3. Remove the caliper assembly from the rotor and | 
_ - hold it out of the way with wire. Refer to per 19590-BA, (ЕЅА-М1С75- В), us equivalent. | 

Removal instructions іп this Section. 3. Install the inner bearing cone and seal as 


4. Remove the dust cap, cotter ріп, nut, washer, and described in Section 11-10, Wheels, Hubs, and 


| ; Bearings—Front (Except Front Drive). (4x4 
diary Soho insi 5- ШТ bs vehicles refer to Section 11-12, Wheels, Hubs and 


‘Wheels, Hubs and Bearings—Front Wheel Drive Bearings—Front Wheel Drive, for procedures.) 
for procedures). Check the condition of the rotor as 4. Install the hub and rotor on the spindle. 


described under Disc Brake Rotor in the "E 
5. Install the outer bearing cone, washer, and nut. 
Disassembly and Assembly portion of this Section. Adjust bearing end play and install the cotter pin 


5. Remove inner bearing cone and seal. Discard the and dust cap as described in Section 11-10, 
| seal. | | Wheels, Hubs and Bearings—Front (Except Front: E 
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PISTON | 


CALIPER 
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AND LINING 
ASSEMBLIES 


NOTE. RAISED 
SECTION ON 


FIG. 18 Front Disc Brake Caliper Disassembled—HD 
; Rail Slider  . | | | 


Drive). (4x4 vehicles refer to- Section 11-12, 
- Wheels, Hubs, and Bearings—Front Wheel Drive, 
° for procedures). | ` 2 


6. install the caliper as described in this Section. 
7. Install the wheel and tire assembly. 


8. Lower the vehicle. 


Hydraulic Line Repair 


. Steel tubing is used in the hydraulic lines between the 
master cylinder and the front brake tube connector, and 
between the rear brake tube connector and the rear 
brake cylinders. Flexible hoses connect the brake tube 
to the front brake cylinders and to the rear brake tube 
connector. MEE 


When replacing hydraulic brake tubing, hoses, or 
connectors, tighten all connections securely. After 
replacement, bleed the brake system at the wheel 
cylinders and at the booster (if equipped). | 


Brake Tube - 


If a section of the brake tube is damaged, replace it 
with tubing of the same type, size, shape, and length. 
Do not use copper tubing in the hydraulic system. 
Be careful not to kink or crack the tubing when 
bending it to fit the frame or rear axle. 


Double flare the brake tubing (Section 12-01, General 
Hydraulic Brake Service) to provide good leak-proof 
connections. Always clean the inside of a new brake 
tube with clean isopropyl alcohol. 


Brake Hose - 


Replace a flexible brake hose if it shows signs of 
softening, cracking, or other damage. 


. When installing a new brake hose, position the hose. 


to avoid contact with other vehicle parts. Whenever a 
brake hose is disconnected from a wheel cylinder or 
brake caliper, install a new copper washer 
connecting the hose. . | 
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PISTON 
BOOT 


PISTON 


€» - SEAL 
w. . 


BLEEDER 
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FIG. 19 em Brake Caliper Front and Rear—F-Super 
| шу | 


DISASSEMBLY АМО ASSEMBLY 
Disc Brake Caliper—HD Rail Sliding Caliper 
Disassembly | к= 

Нетег to Fig. 18. b 


1. Disconnect the flexible brake hose and plug the 


end to prevent brake fluid leakage. Remove the 
caliper assembly. ! 


2. Remove the brake shoe and lining assemblies and 
anti-rattle spring. a | 

3. Drain the fluid from the cylinders. 

4. Secure the caliper assembly іп а vise. 


5. Place a block of wood between the caliper bridge 
and the cylinders, and apply low pressure air to the 
brake hose inlet. The pistons will be forced out to 
the wood block. Refer to Fig. 19. 


6. Remove the wood block, and remove the pistons. 
Remove and discard the piston seals and boots. 


8. |f the caliper assembly is leaking, replace the 
piston assemblies. If the cylinder bores are scored, 
corroded or excessively worn, replace the caliper. 
Do not hone the cylinder bores. Piston assemblies 
are not available for oversize bores. 


N 


Assembly ` ` 


Never re-use piston seals and dust boots. Install 
a new set each time the caliper is assembled. 


1. Lubricate new piston seals with clean brake fluid 
C6AZ-19542-AA or BA (ESA-M6C25-A) or 
equivalent and install them in the seal grooves in 
the cylinder bores. 


2. Apply a film of clean brake fluid to the cylinder 
bores. : 


3. Lubricate the retaining lips of the dust boots with 
clean brake fluid and install them in the boot 
retaining grooves in the cylinder bores. 


4. Apply a film.of clean brake fluid to the pistons. 


5. Insert the pistons into the dust boots and start 
them into the cylinders by hand until they are 
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CALIPER HOUSING | 
| AIR НОЗЕ 


PISTON 


| | H2073-18 
FIG. 20 Removing Caliper Piston 
beyond the piston seals. Be careful not to 


damage or dislodge the piston seal. 


6. ` Place а wood block over one piston and press the 
piston into the cylinder being. careful not to cock 
the piston.in the cylinder. Install the second piston 


in the same manner. Make certain that boots are . 


correctly seated. 


7. Install the shoe ‘and lining assemblies and anti- . 


rattle spring in the caliper assembly. Place the 
caliper. assembly .on the support and install the 
caliper pins, as outlined in this: Section. 


8. Install the flexible brake hose with new copper 
washers and: tighten to specification listed at the 
end of this Section. 


9. - Bleed the brake system. Do not move the vehicle 
| until a firm brake pedal is obtained. 


Disc. Brake Caliper—Sliding Caliper—LD 


NOTE: Do not use a screwdriver or any similar tool to 
pry piston into or out of the bore to prevent chipping or 
scuffing damage to the phenolic piston. 


| Disassembly 
Refer to Fig. 21. 


1. Remove the caliper assembly from ‘the vehicle as 
outlined in Caliper Removal. Remove outer brake 
‘shoe to avoid damage to lining material. Substitute 
shoe with a. piece of wood of similar size апа 

_ shape, or use а worn out shoe and lining assembly. 
Place a'cloth over the piston before applying air 
pressure to ) prevent damage to the piston. 
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CALIPER HOUSING 
222 28120 (RH) 
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с SERVICE REPLACEMENT 
Кү, OUTER SHOE AND LINING 
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AND LINING 
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AND LINING 


28115. 


ANTI-RATTLE 
SPRING 


а Н2074-10 


. FIG. 21 Disc Brake Caliper—Disassembled—LD Sliding 


Caliper: 


2. Apply air pressure to the fluid port in the caliper 


with а rubber-tipped nozzle TOOL 7000-00 ог 
equivalent, as shown in Fig. 20 to remove the 
piston. If the piston is seized and cannot be forced 
‚ from the caliper, tap lightly around the piston while 
applying. air pressure. Use care because the 
piston can develop considerable force from 
pressure build-up. 


223. ` Remove the dust boot from the ваг assembly. 


4. Remove the rubber piston seal from the eno, 
and discard it. 


NOTE: Do not remove the steel ring from the piston. | 


Cleaning and Inspection 


Clean all metal parts with isopropyl signe Then, 
clean out and dry the grooves and passageways with 
compressed air. Make sure that caliper. bore ` ane 
component parts are thoroughly clean. 


Check the cylinder bore and piston: for damage c or 
excessive wear. x 


Assembly 


1. Apply a film of clean brake fluid to the new. caliper 

. piston seal, and install it in the cylinder bore. Be 

sure the seal does not become twisted puti is firmly 
seated in the groove. 


2. Install a new dust boot by setting the flange 
squarely in the outer groove of the caliper bore. 


3. Coat the piston with brakë fluid, and “install the 

. piston in the cylinder bore. Spread the dust boot 

‚ Over the piston as it is installed. Seat the dust boot 

in the piston groove, behind the pressed. on steel 
ring. 


4. Install the caliper: over the rotor as outlined. 
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SPECIFICATIONS 
TORQEUMTS ` 
_____ Deerpin |Т 





ШТИ 


17-25 








(ФА! hydraulic line connections (nuts) must Бе tightened to the specified 
value and free of fluid leakage. | T | | 


ROTOR REPAIR DIMENSIONS | i | - 


Е-150, F-150 (4х2) 
Ғ-150, Вгопсо (4х4) (Integral) 
F-150, Bronco (4x4) (2-Piece) | 
E-250-350, F-250-350 

(4x2) SRW (Integral) 
F-350, E-350 (4x2) DRW (2-Piece) 
F-250-350, (4x4) SRW 
F-350 (4x4) DRW 
F-Super Duty Chassis Cab, Stripped 
Chassis, Motor Home Chassis DRW 





CH2487-2M 


SPECIAL SERVICE TOOLS 











Т50Т-100-А | Impact Slide Hammer - 2-1/2 Ib. Es | 


Impact Slide Hammer —5 ib. 
| T59L-100-B . || трас Slide Hammer -2-1/2 ib. | 






| D79L-2196-A _ un Disc Brake Pad Spreader | i 
-TOOL-4201-C | Dial Indicator with Bracketry 


ROTUNDA EQUIPMENT 


Model Number Description ` m 
Brake Bleeder 










Ес 
| 065-00016 tits | Brake Parts Washer 





` 


CH3539-1E 
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VEHICLE APPLICATION 


Е-150 through Е-350, Ғ-150 о Е-350, Вгопсо апа 
Ғ- -Super Duty Vehicles. 


DESCRIPTION AND OPERATION ` 
Master Cylinder . 


The dual master cylinder contains a plastic "see- | 


thru" fluid reservoir with a. Fluid Level Indicator (FLI) 
and primary and secondary hydraulic pistons and an 
integral proportioning valve. 


The dual master cylinder РОЮ іп the following 
manner: 


REAR WHEEL BRAKES —the rear wheel brakes are 


connected to the secondary outlet port and are 
actuated by the secondary piston assembly. 


FRONT WHEEL BRAKES —the front wheel brakes 
are connected to the primary outlet port (farthest from 
the dash panel) and are actuated by the primary piston 
assembly. 


Both primary and secondary pistons function 
together. 


Refer to Fig. 2 for an illustration of the Econoline 
master cylinder operation. 


On all vehicles (except F-Super Duty) the master 
cylinder is assisted by a vacuum booster. On F-Super 
Duty a Bendix Hydroboost is used. Information about 
the vacuum booster is given in Sections 12-50, Vacuum 
Brake Booster—Single Diaphragm—Dash Mounted 
(Bendix) and 12-52 Vacuum Brake Booster—Tandem 
Diaphragm—Dash Mounted (Bendix). Information on 
the Bendix Hydroboost is given in Section 12-57. 


Brake Pedal 


The brake pedal transfers and intensifies the force 
applied by the operator to the front discs and rear drums 
to stop or slow down the vehicle. A brake stoplamp 


switch is mounted on the pedal and whenever the pedal 
is depressed the rear brake lamps are illuminated. 


| Plastic Reservoir with Fluid Level Indicator 


- Refer to Fig. 4. 


The fluid level indicator is an integral part of the fluid 
reservoir. It is serviced as a part of the plastic reservoir 
assembly. It consists of a float containing a magnet and 
a reed switch. When the fluid in the reservoir gets to a 
predetermined level, the magnet actuates the reed 
switch, causing the warning lamp to light. Loss of fluid 
нот either the primary (front) or secondary (rear) 


. system will cause this system to actuate. 


If the fluid level indicator is deemed to be inoperative, 
the plastic reservoir must be replaced. 


Proportioning Valve ` 


The proportion valve is integral to the master cylinder 
on F-Series, Bronco, and E-Series vehicles (Fig. 4). The 
valve functions to recirculate rear brake system 
hydraulic pressure. A plug and tube seat is pressed into 
the outlet port of the master cylinder. A hole through the 
center of the plug and tube seat directs the hydraulic 
fluid down the valve to the rear brake system outlet port. 
In case of the front brake system malfunction, the 
proportioning valve with a bypass feature allows full 
үне pressure to the геаг brake system. Refer to 

Fig. 5. 


Height Sensing Brake Proportioning Valve | 
The Height Sensing Brake Proportioning Valve is 


used on all E-250—E-350 and F-Super Duty vehicles. 


The height sensing valve regulates rear brake hydraulic 
pressure when the vehicle is in the lightly loaded. 
condition and allows full: braking pressure to the rear 
brakes when the vehicle is carrying a full load (Fig. 6). 


The valve is located on the number five crossmember 
(Fig. 15) and is activated.through a linkage system that 
is connected to the rear axle housing cover. Movement 
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FIG. 2 Master Cylinder Operation Econoline 250—350 
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FIG. 4 Plastic Reservoir with Fluid bevel Indicator 


of the lever from vehicle loading will ` rotate the valve 


- cam allowing the plunger to shift position. As vehicle 
load increases the plunger shifts farther and allows | 


more ре. to the rear brakes. 


DIAGNOSIS AND TESTING - 


Refer to Section 12-01, General Hydraulic Brake 
SHE | е 


ADJUSTMENTS 


Refer to Section 12-01, General Hydraulic Brake 
Service, for master r cylinder and brake system bleeding 
procedures. | 
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REMOVAL AND INSTALLATION 
` Master Cylinder. - 


Refer to Figs. 7 and 8. 


Removal 


1. With the engine turned off, push the brake pedal. 
.down to expel vacuum from the brake booster: 

.. system. Disconnect fluid level indicator switch 
connector from the master cylinder. | 


2. Disconnect the hydraulic lines from. ше brake 
master cylinder. 


3. Remove the wrap around сір апа анавда nut. 
from the booster master cylinder mounting stud. 


4. Remove the brake booster - to - master cylinder 
retaining nuts. Remove the master cylinder from 
the brake booster. | | 


Installation 


1. Before installing the master cylinder, check the 
distance from the outer end of the booster 
assembly push rod, to the front face of the brake 

_ booster assembly. Turn the push rod adjusting ^  - 
. Screw in'or out as required to obtain the specified | 
` length. (Fig. 9). 


2. Position the master cylinder assembly over the 
booster push rod and onto the two studs on the 


. ` booster assembly. Install the attaching nuts and 


tighten to 24-34 N:m (18-25 ft-lbs). 


3. Loosely- connect the hydraulic brake system lines 
. to the master cylinder. | 


4. Position the wrap around clip over the mounting 
| stud. Install апа tighten the attaching nut. 


5. Tighten the attaching nut to 24-34 N: m (18-25 
ft-Ib). 
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FRONT VIEW 


m 
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VIEW IN CIRCLE A 


FIG. 5 Master Cylinder Assembly and Integral 
Proportioning Valve | | 
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FIG. 6 Height Sensing Brake Proportioning Valve— 
Cutaway View GERE 


6. Connect fluid level indicator switch. 


7. Bleed the master cylinder as described in Section: 


12-01, General Hydraulic Brake Service. Fill the 
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CYLINDER 


24-34 N:m 
(18-25 FT-LB) 


H4969-1B . 


|. WRAP AROUND "HOP 
CLIP — ` NUT-382802 
| N804638 


FIG. 7 Master Cylinder Installation—F-150—F-350 and 
Bronco ` | | 


plastic reservoir of the master cylinder with Heavy 
Duty Brake Fluid C6AZ-19542-A or В (ESA- 
M6C25-A) or an equivalent to the fluid fill line. 
Install gasket and bleed the hydraulic brake system 
as described in Section 12-01. | 


Brake Pedal Assembly . mE 
F-150—F-350, Bronco and F-Super Duty 

Refer to Figs. 10 and 11. | 
Removal 


1. Working inside the cab, below the instrument 


panel, disconnect the wires from the stop lamp 
switch. Remove the cotter pin and spacer 
connecting the brake pedal assembly, stop lamp 
‘switch assembly and master cylinder push rod 
together. Remove the stop lamp switch and master 
cylinder push rod from the pin on the brake pedal. 


2. On vehicles equipped with manual transmissions, 
disconnect the clutch pedal retracting spring. 
Remove the nut (by the brake pedal) on the clutch 

rod lever and remove the lever, washer spring, and 
bushing. Push the clutch pedal assembly to the 
side enough for the brake pedal assembly to come 
off the shaft. Take off the brake pedal bushings. 


3. Оп vehicles equipped with automatic transmission, 
remove one spring retainer and bushing from the 
brake pedal shaft. From the other end, pull out the 
shaft and remove the brake pedal assembly. 
Remove the bushings апа washer spring from the 
brake pedal. = | 


4. Remove the stop lamp switch from the bracket on 
the brake pedal. | 


5. Remove the pedal pad, if required. 


Installation 

1. Install the pedal pad on the brake pedal assembly, 
if required. t. LL 

2. Install the stop lamp switch on the brake pedal 
bracket.  . | | 


3. Place bushings and washer spring in position on 
the brake pedal assembly. | 
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FIG. 8 Master Cylinder Installation—E-150—E-350 
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FIG. 9 Bendix Booster Push Rod Gauge Dimensions · 
and мета | 


4. Оп vehicles equipped with manual transmissions, 
move the pedal assembly into the bracket. Slide 
the clutch pedal assembly so the clutch shaft goes 
through the hub of the brake pedal assembly. 

. Install the bushing and clutch rod and lever onto 
. the clutch shaft. Position the nut holding the clutch 
lever to clutch shaft and tighten. Connect the 
clutch pedal retracting spring. 


5. On vehicles equipped with automatic transmission, 
move the brake pedal assembly into the bracket. 
Slide the brake pedal shaft through the bracket 

. and hub on the brake pedal. Install оше апа 
spring retainers on the shaft. 


6. Place the bushing spacer stop lamp switch 
assembly and master cylinder push rod onto the 
pin on the brake pedal. Install the spacer and 
cotter pin. | | 
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NUT-382802 
24-34 N-m 
(18-25 FT-LB) 


“ 


. Н4970-28 


7. Connect wires to stop lamp switch. Check unit for 
correct орон, | 


Вгаке Pedal 
E-150—E-350 ` 

Refer to Figs. 12 and 13. 
Removal 


1. Remove the retainer to disconnect the stoplamp 
. Switch assembly and master cylinder push rod 
from the brake pedal. 


2. Remove the cotter ріп and nut holding the pedal | 
shaft to the bracket. 


3. Remove the pedal from the bracket by removing 


the nut. 
4. Remove the bushings from the pedal shaft. 


Installation 


1. Install the pedal assemblies through the brackets. 
Install the washer, nut and cotter pin. 


Position the brake master cylinder push rod on the 


pedal assembly. Install the stop lamp switch and | 


retainer. 


Height Sensing Brake Proportioning Valve 


E-250—E-350 and F-Super "My 
Refer to Fig. 14. 


NOTE: The height sensing valve is.not to be. 
disassembled or repaired, it is serviced аз а Compete 
assembly only. . 


Removal 


1. Raise the vehicle on a hoist so that the rear 
suspension hangs in the fully extended position. 


2. Remove the nut holding the linkage arm to the 
height sensing valve and disconnect the linkage 
arm. | 


3. Remove the flow bolt holding the flexible. brake | 
hose to the valve. ` 


4. Disconnect the brake ine: from: the valve. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-30-6 


Вгаке Pedal, Master Cylinder and Valves 


12-30-6 








УАСООМ 
BOOSTER 
2005 


= 


BRACKET 
21252 


ВВАКЕ PEDAL 
ASSEMBLY 
` 2455 


p d SHOWING BOOSTER 


POWER BRAKE AUTO TRANSMISSION 


BRACKET 
24 252 


. BUSHING 


N800769 BUSHING 


(800769 


à 


RETAINER 
74279 ` 


| pr 
UN BUSHING . 


1М800769 ` SPRING 


WASHER 
N800769 . 


VIEW V 


RETAINER 


74279 


BUSHING 
N800769 





SPEED CONTROL 
BRACKET 
(SPEED CONTROL ONLY) 


OY 
5 


VACUUM 
BOOSTER 


BUSHING 
2A809 


BRAKE 
PEDAL 


28129 ` 


VIEW WITH POWER BRAKE 
VIEW 2 


STOPLAMP 
SWITCH 
13480 


` H4486-2D 


FIG. 10 Brake Pedal Installation—F-150—F-350 and Bronco with Automatic Transmission 


5. 
= маме to its mounting bracket, and remove the 
valve. 


Installation 


1. Place the height sensing valve on its mounting 
bracket. Install the two mounting bolts and tighten 


to 17-24 N:m (12-18 ft-Ibs). 


gaskets. Tighte 


n the flow bolt to 37-46 М-т (28-34 
ft-Ibs). an 


and tighten securely. 
Position the linkage arm on the height sensing 


valve and tighten the retaining nut to 11-14 Nem 
(8-10 ft-lbs). l 


General Hydraulic Brake Service. Check for proper 
brake operation. Ж 


Master Cylinder Reservoir 
Refer to Fig. 15. 


Remove the two bolts securing the height sensing ` 


Install the flexible brake hose using new copper 


Install the brake line to the lower port on the valve 


Bleed the brakes as described in Section 12-01, 


Removal 


1. Disconnect the brake warning lamp indicator wire 
from the plastic reservoir fluid level indicator 
socket. Drain the brake fluid from the master 


cylinder assembly. 


Using a large screwdriver, pry between the 
reservoir and the master cylinder body (Fig. 16) 
and remove the reservoir. 

Installation 

1. Lubricate the two grommets included in Service Kit 


2K478 with Heavy Duty Brake Fluid, С6А2-19542- 
A or. B (ESA-M6C25-A) or an equivalent DOT 3 
fluid. Insert the grommets into the master cylinder 
body. | | 


NOTE: Whenever the master cylinder plastic reservoir is 
replaced, the grommets must also be replaced. 


2. Press the plastic reservoir into the grommets with 
the fluid level indicator socket facing outboard. The 
reservoir should snap in place, indicating that it is 


Secure. 


Connect the brake warning lamp indicator wire to 
the fluid level indicator socket. 
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FIG. 11 Brake Pedal Installation—F-150—F-350 and Bronco with Manual Transmission 


4. Fil the reservoir with Heavy Duty Brake Fluid, · 4. Depress the secondary piston and remove snap ` 
C6AZ-19542-A or -B (ESA-M6C25-A) or an ring (Fig. 18) from retaining groove at the rear of 

‚ equivalent DOT 3 brake fluid. Bleed the system as the master cylinder bore. ` | 
outlined in this Section. . | MEO | | | | 
5. Remove secondary piston assembly from the 


DISASSEMBLY AND ASSEMBLY Е master cylinder bore and inspect for seal damage 
TE - or twisting. Record condition of piston assembly on 
Master Cylinder | | | repair order and discard assembly. | 


Refer to Fig. 17. 6. Remove the primary piston dise nU Dy Шы га 


Remove “the master cylinder from the vehicle for compressed air into the outlet port at the blirid end 
overhaul. - | | | of the Боге while plugging the other outlet роп. 
Di bl | MEM  Inspect for seal damage or twisting. Record ` 

isassembly 2E | condition of piston assembly on repair order and. 
1. Clean the outside of the master yada: and discard assembly. | | 

remove the plastic cap and gasket. Drain and . | E od 
° discard any brake fluid that remains in the cylinder. 7. Inspect the masti cylinder bore for signs of 


2. - Remove the proportioning valve from the master | etching: DUBIO: Scoring Or othes.icamage: 


cYInder a. И bore is damaged, discard and replace with 
3. Remove stop-bolt from the bottom of the master | new master cylinder assembly. Do not 


. cylinder assembly. | uu attempt to hone bore. 
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FIG. 12 Brake Pedal Installation—E-150—E-350 with Automatic: Transmission 


Assembly ` | 

1. Clean the master cylinder. body with ‘clean 

| isopropyl alcohol to remove any contamination. 

2. Dip the repair kit piston assemblies in clean Heavy 
Duty Break Fluid C6AZ-19542-A or. -B (ESA- 
M6C25-A) or. equivalent to lubricate seals. | 

3. . Carefully insert the complete .primary piston 
assembly іп the master cylinder bore. : 
Carefully insert the secondary peor pose in 
the master cylinder bore. "T 

5. Depress the secondary piston and install the snap | 
ring in the cylinder bore groove. . 

6. Install the stop-bolt into the bottom of the master 
cylinder. | | 

7. Install the proportioning vave assembly into the 

| master cylinder: 

8. 


b. If bore is not damaged, rebuild master cylinder 


assembly using the proper repair kit and the 
procedure . outlined below. | 


Install the plastic сар on the master cylinder. 


Bleeding the Master Cylinder 
1. 


Support the master cylinder body in a vise, and fill . 
both. fluid reservoirs with Heavy Ошу Brake Fluid 
C6AZ-19542-A or B (ESA-M6C25-A) or equivalent 
DOT 3 brake fluid. 


Install plugs i in the front and rear brake outlet ports. 
Bleed the front brake system first. 


Loosen the plug in the front brake outlet port. 
Depress the secondary piston slowly to force the 
air out of the master cylinder. Tightén plug while 
piston is depressed or air will enter the master 
cylinder. 


Repeat this procedure until air ceases to exit at the 
outlet port. 


Repeat steps 3 and 4 for the rear brake outlet port 
with the front brake outlet plugged. 


Tighten: the plugs and try to depress the piston. 


Depressing the piston should be harder after all air 
is expelled. | 


Install the plastic cáp. | 
Install the master cylinder in the vehicle and bleed 


the hydraulic system as outlined in Section 12-01.. 
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FIG. 13 Brake Pedal Installation—E-150—E-350 with Manual Transmission _ 
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FIG. 16 Reservoir Removal 
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FIG. 15 Plastic Reservoir Assembly 
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DESCRIPTION AND OPERATION 


Operation 


The Rear Antilock Brake System (RABS) 
continually monitors rear wheel speed with a sensor 
mounted on the rear axle. When the teeth on an 
excitor ring, mounted on the ring gear, pass the 
sensor pole piece, an AC voltage is induced in the 
sensor circuit with a frequency proportional to the. 
average rear wheel speed. In the event of an 
impending lockup condition during braking, the 
RABS modulates hydraulic pressure to the rear 
brakes. This inhibits rear wheel lockup. | 


When the brake pedal is applied, the RABS 


module senses the drop in rear wheel speed..If the ` 


rate of deceleration is too great, indicating that 
_ wheel. lockup is going to occur, the RABS module 
activates the electro-hydraulic valve causing the 
isolation valve to close. With the isolation valve 
closed, the rear wheel cylinders are isolated from 
the master cylinder and the rear brake pressure 
cannot increase. If the rate of deceleration is still too 
great, the RABS module will energize the dump 
solenoid with a series of rapid pulses to bleed off 
rear wheel cylinder fluid into an accumulator built 
into the RABS valve. This will reduce the rear wheel 


cylinder pressure and allow the rear wheels to spin ` 


back up to vehicle speed. Continuing under RABS- 
module control, the dump and isolation solenoids . 
will be pulsed in a manner that will keep the rear 
wheels rotating while still maintaining high levels of. 
deceleration during braking. | 





At the end of the stop, when the operator releases 
the brake pedal, the isolation valve de-energizes 
and any fluid in the accumulator is returned to the 
master cylinder. Normal brake operation is resumed. 


System Self Test. 


The RABS module performs system issi and 
self-tests during start-up and normal operation. The 


> valve, sensor, and fluid level circuits are monitored 


for proper operation. If a fault is found the RABS will 
be deactivated and the REAR ANTILOCK light will 
be illuminated. Most faults will cause the light to stay 
illuminated until the ignition is turned off. While the 
light is illuminated a diagnostic flashout code may be |. 
obtained. However, there are certain faults (those 
associated with the fluid level switch or loss of 
power to the module) that will cause the system to 
be deactivated and the REAR ANTILOCK light to be 
illuminated but will not provide a diagnostic flashout 
. code will be available. 
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DESCRIPTION AND OPERATION (Continued) 


Component Location 
The RABS consists of. the following components: 


e RABS module located in the cab to the right of 
the brake. pedal under the upper dash panel. . 


е RABS valve (dual solenoid. electro-hydraulic). | 


valve located. on the left frame rail just behind 
_ the number 1 crossmember. | 


е НАВ5 speed sensor and excitor ring located i in 
. the rear axle carrier. 


ә Yellow REAR ANTILOCK warning light in the 
-instrument cluster. 


..e RABS diagnostic connector located in the cab - 


and clipped on the main instrument panel wiring 
harness about six inches from the firewall near | 
the parking brake pedal. i 


е Diode/resistor element located on the тап. 


trunk of the instrument panel wiring harness 
where the RABS module connector pigtail 
intersects the main trunk. 


| e Sensor test connector with cap located finder 
x the hood on the left wheel well. ' 
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DESCRIPTION AND OPERATION (Continued) 
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DIAGNOSIS AND TESTING 


Troubleshooting Chart 


START 


REAR ANTILOCK BRAKE SYSTEM TROUBLESHOOTING CHART 


IF VEHICLE IS “ОМ” AND RABS LIGHT IS “ОМ” 
OBTAIN FLASHOUT. CODE BEFORE SHUTTING 


_ ENGINE OFF. THEN CONTINUE AS FOLLOWS: 


YELLOW RABS BULB 
DOES NOT LIGHT 


GO TO TEST A TO CHECK: 
е MODULE HARNESS. 


CONNECTOR . 

e MODULE GROUND . 

e ANTILOCK LIGHT POWER . 

e 15 АМР WARNING FUSE 

e POWER TO 15 AMP ‘ 
WARNING FUSE 

€ ANTILOCK BULB & WIRING: : 





FLASHING ON 
, AND OFF 


GO TO TEST Е TO CHECK: 
ө INTERMITTENT POWER TO 
MODULE ` 


e GROUNDED DIÁGNOSTIC LEAD | 


€ FAULTY MODULE GROUND : 


GO TO TEST C TO CHECK: 
eLOWBRAKEFLUID м; .. 
e MASTER CYLINDER FLOAT ` 
e DIODE/RESISTOR ELEMENT 
e ANTILOCK VALVE-SWITCH . 

e MASTER CYLINDER SWITCH 
e BRAKE LIGHT WIRING 





NO CODE . 


| GO TO TEST D2 TO CHECK: ` ` 
* MASTER CYLINDER HARNESS 
CONNECTOR ` ` 
eRABS20AMPFUSE ^ -— 
e SHORTS IN MODULE HARNESS 


· CONNECTOR WIRING 
ePOWER TO MODULE- >> 
e VOLTAGE AT FLUID LEVEL ` 

SENSOR | 
e GROUNDED DIAGNOSTIC LEAD 





*NOTE: THE “REAR ANTILOCK" ВОІВ 
TEST MAY BE REPEATED HERE. | 


TURN IGNITION SW.FROM “OFF” TO “RUN” ` 












OBSERVE ™ 
"BRAKE' BULB 
TEST 


















A" OBSERVE ^. 
“REAR АМТ ОСК 
МОНТ (WAIT АТ 
LEAST 20 
ЗЕС.) 





ON . 


OBSERVE 
“BRAKE” 
` LIGHT 


ОРЕ 


СОТО TEST D 
TO OBTAIN 


FLASH OUT 
CODE 















OBSERVE 
FLASH OUT ` 
CODE 


VALID CODE 
FLASHING ` 


GO TO FLASH OUT ! 
CODE TEST INDICATED 





RED BRAKE 8ULB LIGHTS 


OFF 





5 “YELLOW RABS BULB LIGHTS 


_ TURN IGNITION SW FROM “RUN” TO "START"'* 





~~ OBSERVE \ 
“BRAKE” LIGHT > 


OFF 


GO TO TEST F TO CHECK: 
e VEHICLE STOP LIGHT: ` 
_ CIRCUIT 


APPLY SERVICE BRAKES ` 












OBSERVE “ 
.REAR STOP 
LIGHTS ` 


VEHICLE ROAD TEST, AT. 
10 MPH APPLY BRAKES : 
ТОЧОСК ALL 4 WHEELS 









OBSERVE ^ 
REAR WHEELS FOR 2 
' LOCK-UP. 










REAR WHEELS 
DON'T LOCK 


THE SYSTEM IS NOW FUNC- 
TIONING OK. ĊONSIDER A. - 
‘POSSIBLE INTERMITTENT 

| WIRING PROBLEM OR 
‘POSSIBLY A PROBLEM 

| WHICH ONLY SHOWS UP 


DURING DRIVING. REFER TO 


| FLASHOUT CODE 6 FOR 
| POSSIBLE AREAS OF 
CONCERN. —' 








_ NOT LIT 


RED BRAKE BULB DOES NOT LIGHT 


FIX "BRAKE" - 
BULB PROBLEM | 


ON 


- | GO TO TEST B 
- | TO CHECK: 
e PARKING BRAKE 
e PARKING BRAKE 
SWITCH 


e DIESEL LOW | 
VACUUM SWITCH 

e MODULE AND ` 
WIRING 





FIX VEHICLE STOP 
. LIGHT CIRCUIT. | 


REAR WHEELS LOCK 


CONTINUE WITH TEST ЕЗ ` 

ТО CHECK: .. 

e WIRING FROM MODULE 
TO BRAKE SWITCH . 

% EXCITOR RING 

e SENSOR OUTPUT 

ә SENSOR GAP 


| е MECHANICAL PROBLEMS | 


IN REAR BRAKES 
ө COMPUTER MODULE _ 


PZ q 2. А 
CH6257-28 

1 
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DIAGNOSIS AND TESTING (Continued) 


Following the sequence developed in the RABS 
Troubleshooting Chart will ensure accurate and 
. efficient problem diagnosis and correction. 


CAUTION: Following the wrong sequence or 
bypassing steps will lead to unnecessary 
replacement of parts and/or incorrect 
resolution of the symptom. 


NOTE: If the yellow REAR ANTILOCK light is on, 
obtain the flashout code before shutting off the 
vehicle. Failure to do so may result in the loss of the 
code when the key is turned to the off position. 
Refer to Flashout Codes later in this Section for a 
detailed explanation. 


Warning Lights 


The RABS uses both the BRAKE and REAR 


ANTILOCK instrument panel warning lights to alert 
the driver to a system malfunction. Both lights must 
be working properly to assist in problem diagnosis. 
The red BRAKE warning light is used to indicate a 
low fluid level condition, parking brake applied 
condition or, for vehicles equipped with diesel 
engines, a low vacuum condition. To check this light, 
insert the key in the ignition lock cylinder and turn it 


to the start position. The light should glow in this | 


position. If it fails to glow, service ol the E PONIGA! 
system is required. 


NOTE: If the red brake light continues to glow after 
the key is in the run position, repair the brake system 
as required. If the brake system checks out OK, 
follow the Troubleshooting Chart to diagnose the 
problem. | 


The yellow REAR ANTILOCK warning light is 
used to indicate a malfunction in and a deactivation 
of the RABS. To check this light, insert the key in the 
ignition lock cylinder and turn it to the on or start 
positions. The light should perform a self-check, 
glowing for approximately 2 seconds. If the light fails 
_ to glow or continues to glow after 2 seconds, refer to 
the Brake and Antilock Warning Lights Condition 
. Chart for the proper затезне апа testing 
procedure. 


Warning Lights Condition Chart 


The Brake and Antilock Warning Lights Condition 
Chart defines which test to be used to diagnose a 
problem depending on the condition of the BRAKE 
and REAR ANTILOCK warning lights. 





Flashout Codes 
_ Whenever the yellow REAR ANTILOCK light 


comes on during normal operation, a flashout code 


may be obtained to aid in problem diagnosis. If the 


-vehicle is shut off before the code is read, the code 


will be lost. Іп some cases the code may reappear 
when the vehicle is restarted. In other cases the 
vehicle may have to be driven to reproduce the 
problem and, if the problem was associated with an 
intermittent condition, it may be difficult to 
reproduce. Therefore, whenever possible, it is 
recommended. that the code be read before the 


vehicle. is shut off. 


WARNING: PLACE BLOCKS BEHIND THE REAR 
WHEELS AND IN FRONT OF THE FRONT 
WHEELS TO PREVENT THE VEHICLE FROM 
MOVING WHILE THE FLASHOUT CODE 1$ 
BEING TAKEN. 


NOTE: If the red BRAKE light is also on, due to a 
grounding of the fluid level circuit (perhaps low 
brake fluid), no flashout code will be flashed and the 
REAR ANTILOCK light will remain on steadily. 


. NOTE: If there is more than one system fault only 
the first recognized flashout code may be obtained. 


"Obtaining The Flashout Code - 


A flashout code may be obtained only when the 
yellow REAR ANTILOCK light is on. No code will be 
flashed if the system is OK. 


Before obtaining the flashout code, drive the | 
vehicle to a level area, and place the shift lever in 


. PARK for automatic transmissions and neutral for 
. manual transmissions. 


Notice whether the red BRAKE light is on or not 
(for future reference) and then apply the parking 
brake. | 


Keep the ignition key in the ON аа so that 
the code will not be lost. 


WARNING: PLACE BLOCKS BEHIND THE REAR - 
WHEELS AND IN FRONT OF THE FRONT 


WHEELS TO PREVENT THE VEHICLE FROM 
MOVING WHILE THE FLASHOUT CODE 1$ 
BEING TAKEN. 
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DIAGNOSIS AND TESTING (Continued) 


To obtain the flashout code, locate the RABS 


diagnostic connector (with the black/orange wire), 


and attach a jumper wire to it. Momentarily ground it 
to the chassis. When the ground is made and then 
broken the REAR ANTILOCK light should begin to 
flash. . 


NOTE: If the red BRAKE light was on (as noticed 
before the parking brake was applied) the problem 
may be with the low fluid.level circuit and, in this 
case, no flashout code will be flashed and the light 
will remain on steadily. | | 


Тһе code consists of a number of short flashes 


and ends with a long flash. Count the short flashes | 


and include the following long flash іп the count to 
obtain the code number. For example, three short 
flashes followed by one long flash indicates 
Flashout Code Four. The code will continue to 
repeat itself until the key is turned off. It is 
recommended that the code be verified by reading it 
several times. In addition, the first code flashed may 
be too short because it may have been started in th 

middle. It should be ignored. ` | 


Flashout Codes Chart | 


The possible flashout codes are listed and 
explained in the FLASHOUT CODES CHART. Not 


that Codes 1, and 16 are not used. "E 


Wiring Diagram 


A wiring diagram is provided which represents the 
RABS electrical system. The diagram provides the 
wire circuit numbers, color codes, connectors, and 
connections to principal system components. If, 
after following a particular test procedure, the result 
is not as indicated, the problem may be located in 
the wiring itself. This diagram will assist in 
diagnosing these problems. 


- RABS DIAGNOSTIC 
CONNECTOR 


ra 87, 


qué S 


My 
Y 


И. 


wal 
кер 


= AN 
SSE 


( 


( 


% 
= 


H6277-1A ` 


When а code has been obtained go to the Test 
indicated by the number of flashes. For example, if 
the flashout code is nine, go to Flashout Code 9 for 


the next step in diagnosing the problem. 
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14 PIN CONNECTOR 


COLOR WIRE 9 FUNCTION 
LB/PK 60! HOT IN "RUN" ONLY 1» SYSTEM VOLTAGE) 


` ADDITIONAL WIRE CIRCUIT NUMBERS USE D | 


COLOR WIRE e FUNCTION 
CONTINUOUS HOT TO STOP LAMP SWITCH 









79 
= 
° 








































! 
BK 577 FLUID LEVEL SW GROUND = 2 TAG 52 BRAKE FLUID LEVEL SWITCH 
BK/W 397 RABS VALVE GROUND TO BATTERY TERMINAL 3 LG/BK 519 WHEEL SPEED SENSOR - LOW 
R/Y 640 HOT IN "RUN" OR "START" TO FLUID LEVEL SWITCH , а вкл 570 MODULE. GROUND 
GY 783 4X4 SHIFT ON THE FLY LIGHT SWITCH 5 LB 20 4Х4 SIGNAL INPUT (LOW WHEN IN 4X4) 
FROM PARK BRK SW TO MASTER CYLINDER 6 LB/R 535 VALVE RESET INPUT 
-14401- FROM IGNITION SW AND MODULE TO MASTER CYLINDER 7 06 603 RABS FAILURE LAMP 
8 YAG 664 DUMP SOLENOID OUTPUT 
ee 9 LB/PK 60! • SYSTEM VOLTAGE I"RUN™ ONLY) 
10. ВРК 523 WHEEL SPEED SENSOR - HIGH 
n L6 5i} | STOP LAMP SWITCH INPUT 
—— г 12 BK/O 57! DIAGNOSTIC TEST LEAD 
5 io 5 ІЗ PK/LG 599 ISOLATION SOLENOID OUTPUT 
v i [i oe m YAG 664 DUMP SOLENOID OUTPUT 
3 oo o | 
15 AMP š s | 











STOPLAMP 
SWITCH 


ыы APPLIED -12А581- 


MARNE MASTER CYLINDER 
zm FLUIO LEVEL SWITCH T 
Ре 4 wa 2—7 CLOSED WITH LOW FLUID LEVEL 
Др... | 
558% ° | | 
4 23 Р] 
С 
IYELL Ow) 3 4X4 TRANSMISSION SW. 
Е CLOSEO IN 4X4 





4X4. WTH ELECTRIC 
SHIFT. 








enr mes 
EYELET ATTACHED, то VALVE ASSEMBLY 


RADIATOR SUPPORT VALVE DIFFERENTIAL PRESSURE 


бИЛТСН CLOSED WHEN 
PRESSURE ІМ 16 GREATER 
THAN PRESSURE OUT 











BRAKE TUBES 






PARK 
BRAKE 
би TCH 


DUMP SOL. 






CLOSED 
WTH PARK 
BRAKE ON 





-14А107- 





513 





977. 






DIAGNOSTIC 
CONNECTOR 





977C 





2 ` 
BRAKE ANTI-LOCK MODULE 
SENSOR PROTECTIVE | . 
TEST CAP 
CONNECTOR 


к 

ШЕ 
IGNITION 

— SW. TCH 


NOTE : ALL VIEWS L-OOKING INTO CONNECTOR 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Charts 















Condition Action to Take | 
Yellow ANTILOCK Light Off and Does Not Self-Check | | 
Yellow ANTILOCK Light Off, and ANTILOCK Light Does Self-Check, Red BRAKE Light Оп ` 


Yellow ANTILOCK Light On and Red BRAKE Light On | 


Yellow ANTILOCK Light Оп, Red ВААКЕ Light Off | | Зее Test D 
Yellow ANTILOCK Light Flashing, Red BRAKE Light Off — . un 


Rear Wheels Lock with Hard Stops — Both Lamps Functioning Properly 


(Light Self-Checks are OK and Lights are OFF) | 


Flashout Code is Known f _ See Flashout Codes Chart 


CAUTION: WHEN CHECKING RESISTANCE IN THE ANTILOCK BRAKE SYSTEM, ALWAYS DISCONNECT THE BATTERY. IMPROPER RESISTANCE | 
READINGS WILL OCCUR WITH THE VEHICLE BATTERY CONNECTED. | | | _CH6278-2A 










BRAKE AND ANTILOCK WARNING LAMPS CONDITION CHART | 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-9 - P EA Rear Antilock Brakes | 77 5  742-31-9 


DIAGNOSIS AND TESTING (Continued) 


"Yellow ANTILOCK Light Off and Does 
Not Self-Check _ 











TEST STEP 


| A1 | MODULE HARNESS CONNECTOR 





. RESULT 


| | ACTION TO TAKE 


GO to Test A2. 















Harness is fully 
plugged in 


ө Check to make sure module harness is fully 
plugged. into computer module. 





CONNECT harness to ` 
module. 


Harness is not fully — 
plugged in 







| A2 | COMPUTER MODULE GROUND 
€ Check for good computer module ground: 
1. Disconnect Battery 
2. Remove harness connector from module. 
3. Set ohmmeter on the 200 ohm scale. 
4.. Check for resistance between harness - 
connector pin 4 and chassis ground 


PIN NO. 4 









баша less than 


GO to Test A3. 
1 ohm a 























Resistance 1 ohm or CHECK for open in 
greater module ground wire. 
. CHECK for loose, 

. dirty or broken 


connector pins. 





14 13 12 


87654 32 1 | 
MODULE HARNESS CONNECTOR — — 
| PIN VIEW - peti 







CAUTION: WHEN CHECKING RESISTANCE IN 
THE ANTILOCK SYSTEM, ALWAYS DISCONNECT 
THE POSITIVE (+) TERMINAL OF THE BATTERY. 
IMPROPER RESISTANCE MAY OCCUR WITH THE 
VEHICLE BATTERY CONNECTED. | 


| АЗ | ANTILOCK LIGHT POWER | 


. € Check for voltage to ANTILOCK light: 
1. Reconnect the battery. 
2. Set voltmeter on 20 VDC scale position. 
3. Turn ignition to the on position. ` 
4. Check voltage between harness connector 
pin 7 and a known good chassis ground. 


PIN NO. 7 


























Voltage greater than REPLACE Module. 
9V ` | И 














Voltage less than 9V ` GO to Test A4 


8 76 54 321 
. MODULE HARNESS CONNECTOR — 
| PIN VIEW — 
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DIAGNOSIS AND TESTING (Continued) 





Not бен Сһеел (Cont'd) 


| TEST STEP UE 5 M | .. RESULT 


"AAT RABS 15 АМР LIGHT FUSE | 


fuse. 


| Fuse is blown x 


| A5 | POWER TO RABS LIGHT FUSE 


e Check for voltage to fuse. — »  . | Voltage greater than ` 
‚ 9V. 


1. Set voltmeter to 20 VDC scale. . 
2. Turn ignition to the on position. 


3. Check voltage between panel fuse | Voltage jess than 9V 


connector and Known good chassis 
ground. 


ЕСЕ RABS LIGHT BULB т 


| © Check RABS light bub, = | Bulb is OK | 


Bulb is not OK i 


Yellow ANTILOCK Light ОН and Does 


e Remove and inspect RABS 15 атр light a | Fuse is OK ЕС 


fuse. 





12-31-10 





. ACTION TO TAKE 


_ ' REPLACE fuse and 
’ GO to Test Аб. 


CHECK for short to 
ground between fuse | 
panel and warning ` 
lamps. REPAIR short 
and replace 15 amp 


. . GO to Test A6. 


` REPAIR fuse panel ог 


vehicle electrical 


.. System. 


REPAIR open. 
between RABS light 


fuse and pin 7 of the 


_ module wiring. harness 


connector. 


REPLACE bulb. 


СН6280-2А | 
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DIAGNOSIS AND TESTING (Continued) 


Red BRAKE Light On, Yellow ANTILOCK Light | 
Off, and ANTILOCK Light Does Self-Check - 


_ TEST STEP RESULT >| ACTION TO ТАКЕ | 
Г B1 | PARKING BRAKE | GEL I a 


e Check parking brake application: | :| BRAKE light goes off PERFORM road test. 
1. Turn ignition key to the on position. If lockup occurs GO to 
2. Check the parking brake pedal and | Test В2. 

release if Spp"; 











| | “а” BRAKE light stays оп .. GO to Test B2. 
| B2 | PARKING BRAKE SWITCH ; | 


|, € Check parking brake switch: | | BRAKE light goes off |. ADJUST parking 
1. Disconnect the parsing brake switch IE - brake or REPLACE 
connector. | | | | parking brake switch. 


BRAKE light remains ` ` A Diesel vehicles GO to 
on | Test B3. 
f ^A Gas vehicles GO to ` 
Test B4. 


“вз | DIESEL-LOW VACUUM SWITCH 


e Check for low brake vacuum: | BRAKE light goes off . ВЕҒЕН to vacuum 
1. Disconnect vacuum атов switch .|-- pump diagnosis in 
connector. Section 12-56 to 
| | | | - Л correct problem in . 

vacuum system. 


| BRAKE light stays on - GO to Test B4. 
| ВА MODULE AND WIRING  — 


e Remove module harness connector from . BRAKE light goes off ` __ REPLACE the 
module. | | | | _ computer module. 


К BRAKE light CHECK for short to 
remains on -|. ground in wiring from 
LEE .. BRAKE light to the 
RABS diode/resistor.' . 
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DIAGNOSIS AND TESTING (Continued) 





мес ВЕЛКЕ Light Оп 


TEST STEP - 





e Check the: brake fluid level at. me master 
. *eylinder reservoir. 


| €2 | MASTER CYLINDER FLOAT ` 


€ Check master cylinder float for buoyancy: 
1.. Remove cap from master cylinder 
+ reservoir... 
2. Using a clean steel. implement, push down 
on float in reservoir. | 


Ге” | DIODERESISTOR ELEMENT ` 


ө Check for proper — of the diode/ 
resistor element. 
1. Turn ignition key to the on position. 
2. Check parking brake and release if 
apple’: 


| DIODE/RESISTOR ELEMENT 
CONTINUED 


ө Continue. to check for proper functioning of 
the diode/resistor element.  . 
1. Remove the parking brake switch. and the 
diesel low vacuum switch, if so equipped. 


| Yellow ANTILOCK Light On and. 


|. RESULT ^A ACTION TO TAKE — 


||. ect. [Low BRAKE FLUID ` 


Rear. Antilock Brakes 


Brake fluid level OK. 


Brake fluid level low .. 


Float moves down 


Float does not move 
down (sits at the 
bottom of the 


reservoir) .. 


Both the ANTILOCK 


and. BRAKE warning 


lamps go off 


. Both the ANTILOCK ` 
‚| and BRAKE warning 
. lamps stay оп” | 


"Both the ANTILOCK | 
and BRAKE warning. 


lamps go off 


Both the ANTILOCK 
and BRAKE warning 


lamps stay on 





_ 12-31-12 





Go to Test C2. 


CHECK for fluid leaks 
in vehicle brake 


System and repair as 


required. Fill master 
cylinder to Oden 
level. 


GO to Test СЗ. _ 


REPLACE master 
cylinder reservoir. 
REFER to Section 
12-30, Brake Pedal, 


Master Cylinder and 


Valves for procedure. | 


REPLACE RABS 


.diode/resistor element. 


GO to Test C4. 


REPLACE RABS 
diode/resistor element.: 


GO to Test C5. | 
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DIAGNOSIS AND TESTING (Continued) HC mE 
Yellow ANTILOCK Light On and 
Red BRAKE Light On — Cont'd | 


ЖК RESULT pp 





| С.  TESTSTEP O 
ANTILOCK VALVE SWITCH 


© Obtain the flashout code as described іп - 
Diagnosis and Testing in this Section. 


C6 MASTER CEINDER SWITCH | NE 


ө Check for proper functioning of the master 
cylinder fluid level indicator switch: - as 
t. Remove the connector from the master 


cylinder. 


2. Connect a jumper wire between the two 
purple/white wires іп the connector. - ` 
3. Turn the ignition key to the on position. . 


[ет ] ВААКЕ LIGHT WIRING | 
ө Сһеск for shorts іп brake light wiring. 
1. Disconnect module harness connector - 


_ from module. 


. 2. Turn vignon Кеу to the оп position. 


Rear Antilock Brakes 


Flashout code is 
obtained n 


ANTILOCK and 
BRAKE warning 
lamps stay on steady 


ANTILOCK and | 


BRAKE warning `` ~ 
lamps stay on 


ANTILOCK and 


BRAKE warning 
lamps go off 


ANTILOCK light goes 


off and BRAKE light 


stays on 


Both ANTILOCK and. 
BRAKE warning 
lamps go off | 





12-31-13 ` 





ACTION TO TAKE ` 


- "REFER to Flashout 


Codes Charts in this 
Section. 


.GO to Test C6. 


.. GO to Test C7. 


REPLACE the master 
cylinder reservoir. 
REFER to Section 


- 12-30, Brake Pedal, . 


Master Cylinder and ` 


Valves for procedure. 


CHECK for short to 
ground in the 977 
circuit. REFER to 
wiring diagram in this 
Section. 


REPLACE module. 
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DIAGNOSIS AND TESTING (Continued) 





Red BRAKE Light ОН 


` TEST STEP 





OBTAIN THE FLASHOUT CODE 


ө Obtain the flashout code as described in 


Diagnosis. and Testing in this Section. 


RABS DIAGNOSTIC 
CONNECTOR — PIN VIEW 


| D2 |MASTER CYLINDER CONNECTOR 


ө Маке sure master суйпдег РТ is fully - 
plugged in. 


| D3 | RABS 20 AMP FUSE 


К Remove and inspect the RABS 20 amp fuse. 


| SHORTS ІМ MODULE HARNESS | 
CONNECTOR WIRING 


e Check wiring for short to ground: 
1. Turn ignition switch to the on position. 
2. Remove the module harness connector 
| from the module. 
3. Observe the REAR ANTILOCK ight. 


Yellow ANTILOCK Light On, 


` RESULT — j ‘ACTION TO TAKE 


А GO to Test D2. 


Rear Antilock Brakes 


_ Flashout code cannot . 
. be obtained 


Flashout code is 


^ obtained 


Master cylinder 2020 
connector is not fully: ` 


plugged in 


| Master cylinder 
Connector: is рзд" | 


їп 


| Ғиве і5 ОК 


-. Fuse is blown 


Light goes off 


- Light remains оп 





12-31-14 





Refer to the Flashout 
Code Charts in this 
Section. 


‚ PLUG in.the master 
‚ 'eylinder connector. 


: ** GO'to Test D3. 


`. REPLACE Fuse. | 
СО to Test D4. ` 


“Short to ground. | 
_ between the fuse 


panel and the module . 


wiring harness 
connector. REPAIR : 
short in the 601 circuit 
and REPLACE the 20 
amp. fuse. REFER to 
the Wiring Diagrams 


. in this Section. 


GO to Test D5. 


CHECK for a short to | 


. ground in the 603 


Circuit. REFER to әр 
Wiring Diagram іп this | 
Section. . 
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DIAGNOSIS AND TESTING (Continued) MERE | | 
Yellow ANTILOCK Light On, — 
Red BRAKE Light Off (Cont'd) 2 
















TEST STEP 00 
| 05 | [POWER TO THE MODULE | — THE MODULE | 
© Check for ап open in the circuit supplying | 
power to the module: ` 
1. Set the voltmeter on the 20 VDC scale. 
2. Turn the ignition switch to the on position. 


_ 3. Measure the voltage between ріп 1 for pin 
| 9) апа chassis ground.- | 





RESULT: | 


| | ACTION TO TAKE ` 


_ REPAIR the open in 
. . the 601 circuit or 
_.. power to the fuse 
panel. See Wiring 
тат, 


Voltage less than 9V. 
GO to Test D6. 


Voltage greater than 
9V. a. 


MODULE HARNESS zb 
` CONNECTOR — PIN VIEW 









ө Check the mom from the fluid level switch Voltage less than 8V. _ GO to Test 07. 
circuit: 22000 

1. Set the voltmeter on the 20 VDC Scale. 

2. Turn the ignition switch to the on position. 

. 3. Measure the voltage between ріп 2 and 


сазын ground. 






Voltage greater than GO to Test D8. 
| 8V. | LX | 


14 13 12 


MODULE HARNESS 
. CONNECTOR — PIN VIEW 


| | 7 | FLUID LEVEL SENSOR AND WIRING 


ө Check for voltage at the fluid level sensor: 
1. Set voltmeter on the 20 VDC scale. 
2. Turn the ignition switch to the on position. 
3. Measure the voltage at each of the purple/ 
white wires at the back of the master 
cylinder fluid level switch connector 
withcut disconnecting the connector. 









Voltage greater than 


CHECK for open in 
. 8V at both wires. | 


977 circuit. 






















REPLACE diode 
resistor element or 
open in 640 circuit. 


Voltage less than 8V 
at both wires. 








| PURPLE/WHITE 
” WIRES 


CHANGE the master 
cylinder reservoir. 
REFER to Section 
12-30, Brake Pedal, 
Master Cylinder and 
Valves for procedure. 


CH6285-2B- 







Voltage greater than _ 

. 8V at one wire and 
_ less than 8V at the 
other wire. 









MASTER CYLINDER 
FLUID LEVEL SWITCH 
‚ CONNECTOR 
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DIAGNOSIS AND TESTING (Continued) 


[Yellow ANTILOCK Light On, 
| Red BRAKE Light Off (Cont'd) _ 


- P: : ACTION TO TAKE 


. CHECK for a short in 
the 571 diagnostic 
circuit. If no short is 
° found, GO to Test D9. 
















RESULT 





TEST STEP 











.[ D8 | GROUNDED DIAGNOSTIC LEAD | 








€ Check the voltage at the diagnostic lead. ` ` 

1. Reconnect the module harness connector. 

2. Set the voltmeter on the 20 VDC scale. 

3. Turn the ignition.to the on position. 

4. Measure the voltage between the 
diagnostic lead and chassis ground. 


RABS DIAGNOSTIC 
CONNECTOR . 


PIN VIEW. 
OMPUTER MODULE | 


| Voltage is less than . 
1У — | 












Voltage is greater 


GO to Test D9. 
_ than 1V he S 















С 


e Нерасе computer module and retest.. 
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| | 


DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light Flashing, | 
Red BRAKE Light Off 










_ ТЕТ STEP | RESULT 


ACTION TO ТАКЕ | 


GO to Test E2. 





| Et | INTERMITTENT POWER ТО MODULE 












Voltage is steady and 


ө Check for intermittent open in the 601 circuit, 
| -greater than 9V 


power to module. 

1. Remove the module harness connector 
from the module. 

2. Set the voltmeter on the 20 VDC scale. 

3. Turn the ignition to the on position. 

4. Shake the instrument panel harness. 
Check for battery voltage between pin 1 

(or pin 9) and chassis ground. 










REPAIR break in the 
601 circuit. REFER to 
Wiring Diagram in this 
Section. 


Voltage is intermittent 
or less than 9V 

















MODULE HARNESS 
CONNECTOR — PIN VIEW 


| E2 | GROUNDED DIAGNOSTIC LEAD | 


€ Check for an intermittent ground to chassis in 
the diagnostic lead circuit: 

. Turn the ignition switch off. 

. Disconnect the battery. 

. Set the ohmmeter on the 200K ohm scale. 
. Shake the instrument panel harness and 
check the resistance between pin 12 and 
chassis ground. 


















Resistance is steady GO to Test E3. 
and greater than 100K 


ohms 









REPAIR short in the 
571 circuit. REFER to 
Wiring Diagram in this 
Section. 


Resistance is below 
100K ohms ог 
fluctuates 


> G) N — 






PIN NO. 12 









[00000000 . 


8 900990 







E HARNESS 
CONNECTOR — PIN VIEW 
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DIAGNOSIS AND TESTING (Continued) 


Yellow ANTILOCK Light Flashing, 
"ed BRAKE Light МП» ones а 


| TEST STEP | RESULT > ACTION TO TAKE 
| E3 | FAULTY MODULE GROUND | | BE 


€ Check for intermittent or poor module ground: Resistance is less REPLACE Module. 
1. Disconnect the battery. .| than 1 ohm and EP S 
2. Set the voltmeter on the 200 ohm scale. | steady 
3. Shake the instrument panel harness and Vu NEN | | | | 
check the resistance between ріп 4 of the | Resistance is greater REPAIR poor ground 
module harness connector and chassis than 1 ohm or- in the 570 circuit. 
ground. | fluctuates E REFER to Wiring : 
| mE Ё | Diagram іп this 
| Section. | 





РІМ МО. 4 


MODULE HARNESS 
CONNECTOR — PIN VIEW. 
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DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-19 | Rear Antilock Brakes 12-31-19 
[с а екст селе сел V ылы ыыы L i A ааа“ 


DIAGNOSIS AND TESTING (Continued) 


Rear Wheels Lock with Hard Stops — 
Both Lamps Functioning Properly 





Test 
E 


TEST STEP RESULT _ ACTION TO TAKE 
[Ff [STOPLAMPS | ` š 


ө ree for stoplamp operation: 
1. Apply the service brakes and observe the . 
rear brakelamps. 


| F2 | VEHICLE ROAD TEST | 


€ Perform a low speed vehicle road test: 

1. At approximately 10 mph apply the service 
brakes in an attempt to lock all four 

wheels while observing the left rear wheel 

in the side mirror. 










REPAIR the stoplamp 
circuit. 


GO to Test F2. 


Rear stoplamps not | 
. illuminated 









Rear stoplamps OK ` 





_ GO to Test ҒЗ. 


Rear wheels lock 


The system is now 
functioning OK. 
Consider a possible 

. intermittent i d 
problem or possibly a 
problem which only 
shows up during 
driving. REFER to 
Flashout Code 6 in 
this Section. 


Rear wheels do not 
lock o 











SWITCH 


e Check for an open between the brake switch 
and the module: 
1. Turn the ignition off. 
2. Set the voltmeter on the 20 VDC scale. 
3. Remove the module harness connector. 
4. Measure the voltage between pin 11 and 
chassis ground while stepping on the 
brake pedal. 


ы WIRING FROM MODULE ТО BRAKE 






REPAIR the open in 


Voltage is less than 
9V the 511 circuit. 




















Voltage is 9V or more GO to Test F4. 


PIN NO. 11 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


| F4 | EXCITOR RING INSPECTION | 


e Remove sensor from carrier and check for: 
1. Presence of the excitor ring 
2. Condition of the teeth. 








REINSTALL the 
sensor and GO to 
Test F5. 


REPAIR axle. REFER. 
to the appropriate 
Section in Group 15 
for procedure. 


CH6287-2B 


Ring is present with 
the teeth intact 


Ring is not present or 
the teeth are 
damaged 
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DIAGNOSIS AND TESTING (Continued) 


Rear Wheels Lock with Hard Stops — Both | 
| Lamps Functioning Properly (Continued) 





Test 
F 


|  TESTSTEP C  — — RESULT >| ACTION TO TAKE 
CN SENSOR OUTPUT. БН m | 


e Check for low sensor signal output: 

1. Set the voltmeter on the 2000 mV AC | 
scale. 

2. Position the vehicle on the hoist and raise 
the rear wheels off the ground. 

3. Remove the cap from the sensor test 
connector and connect the voltmeter 
across the connector leads. 

4. Start the engine and turn the rear wheels 
at 5 mph. 

5. Measure the voltage output of the sensor. 
























REINSTALL the 
sensor test connector 

‚ сар and GO to Test 
F7. | 


Voltage is 650 mV 
(RMS) or greater 






































Voltage is less than 
. 650 mV (RMS) - 


REPLACE the sensor, 
RETEST, and 
REINSTALL the 
sensor test connector 
cap. 










If the voltage is still 
low, GO to Test F6. 


SA 


SENSOR TEST 
‘CONNECTOR — PIN VIEW 


| F6 | SENSOR GAP | 


e Determine the sensor gap: 
.... 1. Remove the sensor from the carrier. | 
2. Measure the height of the sensor pole . . 
. piece from the mounting face ofthe | 
sensor flange. Pole should be 1.07-1.08 | 


CONNECTOR PINS 















Gap is less than 0.050 GO to Test F7. 


inches 






















- Gap is greater than The gap is too large. 













inch: 0.050 inches CHECK for defective 
3.. Measure the depth to the top of the АЛЫСЫ ог carrier 
excitor ring teeth from the sensor ousing. 


mounting face on the carrier. 
4. Subtract the two measurments. This is ше 
sensor дар. 


MECHANICAL PROBLEMS ІМ REAR 
| BRAKES 


€ Check the rear brakes for mechanical 
problems such as grabbing, locking or 


pulling. 


| Fs | COMPUTER MODULE 











Rear Brakes OK GO to Test F8. 






REPAIR and 
RETEST. _ 


Rear brakes lock, 
grab or pull 








ө ылым computer module and retest. 


CH6315-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-21 — | Rear Antilock Brakes Й 212-31-21 





DIAGNOSIS AND TESTING (Continued) 


FLASHOUT CODES CHART 


CONDITION | АСТЮМ ТО ТАКЕ | 
Мо Flashout Code See Flashout Code 0 


Yellow REAR ANTILOCK Light Flashes 1 Time See Flashout Code 1 
This Code Should Not Occur i on 



















* 
P 
ІШІ 
Ў 1 













Yellow REAR ANTILOCK Light Flashes 2 Times I 


See Flashout Code 2 : | 
Open Isolate Circuit Е iren ur 





| Yellow REAR ANTILOCK Light F Flashes 3 Times | | See Flashout Code 3 
Open Dump Circuit | 





Yellow REAR ANTILOCK Light Flashes 4 Times ` See Flashout Code 4 
Red Brake Warning Light Illuminated | : 


RABS Valve Switch Closed 





Yellow REAR ANTILOCK Light Flashes 5 Times ' See Flashout Code 5 
System Dumps Too Many Times in 2WD (2WD and 4WD vehicles) Condition. mE 


Occurs While Making Normal or Hard Stops. Rear Brake May Lock ` 





Yellow REAR ANTILOCK Light Flashes 6 Times See Flashout Code 6 


(Sensor Signal Rapidly Cuts In and Out) Condition. Only Occurs While Driving 





Yellow REAR ANTILOCK Light Flashes 7 Times See Flashout Code 7 


No Isolate Valve Self Test 
















Yellow REAR ANTILOCK Light Flashes 8 Times 


See Flashout Code 8 
No Dump Valve Self Test | E | 


See Flashout Code 9- | 
See Flashout Code 10 


See Flashout id 11 


See Flashout Code 12 | 
See Flashout Code 13 | 
See Flashout Code 14 


"ee Flashout Code 15 
Yellow REAR ANTILOCK Light Flashes 16 Times or More 


PR Flashout Code 16 | | 
16 ог More Flashes Should Not Оссиг | 


NOTE: Refer to Obtaining іле Flashout Code іп n this Section for procedure to obtain tlashout code. 


CAUTION: WHEN CHECKING RESISTANCE IN THE RABS SYSTEM, ALWAYS DISCONNECT THE BATTERY. 
IMPROPER RESISTANCE READINGS MAY OCCUR WITH THE VEHICLE BATTERY CONNECTED. 
CH6288-2B 





Yellow REAR ANTILOCK Light Flashes 9 Times 
High Sensor Resistance 


Yellow REAR ANTILOCK Light Flashes 10 Times 
Low Sensor Resistance 








Yellow REAR ANTILOCK Light Flashes 11 Times 
Stop Lamp Switch Circuit респу: Condition Indicated Only When Driving 
Above 35 mph 

















Yellow REAR ANTILOCK Light Flashes 12 Times ` 
Fluid Level Switch Grounded During a RABS Stop 


Yellow REAR ANTILOCK Light Flashes 13 Times - 
Speed Processor Check 


Yellow REAR ANTILOCK Light Flashes 14 Times. 
| Program Check . . 










Yellow REAR ANTILOCK Light Flashes 15 Times | 
Memory Failure | | 


DAVE GRAHAM. INC. 2012 
ALL RIGHTS RESERVED 


12-31-22 





123122 n © >` Rear Antilock Brakes — 


DIAGNOSIS AND TESTING (Continued) 


No Flashout Code 


TEST STEP | ` `RESULT 


NO FLASHOUT CODE BUT RABS GHT a 
IS ILLUMINATED — — | 


e. ‘There. are some faults. that illuminate the . |. No-Flashout Code ° 


ls REAR ANTILOCK light but will not provide a 
"os . Flashout Code. Refer to Obtaining the: 
- Flashout Code in this Section for procedure. 
. Also, be sure to make a good, momentary 
ground from the diagnostic lead. 





Flashout | 
Code | 
0 


© . ACTION TO TAKE | 


_ GO to Test D2. 


^ CH6289-2A — 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-23 — | | Rear Antilock Brakes 12-31-23 
| DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 1 Time ман 
This Code Should Not Occur и | 1 











| TEST STEP = ^|  . RESULT р ACTION TO TAKE 


e This code should not occur. Refer to | | Flashout Code is 1 If after repeated. | 
Obtaining the Flashout Code in this Section : 42 б. 08 | attempts to take the .. 


for. procedures involved in getting the code. Flashout Code, Code 
Е | | | | _ 116 still obtained GO 


to Test E. ` 





`СН6290-2А 


РАМЕ GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-24 SE RE Rear Antilock Brakes Т 12-31-24 


Diagnosis AND TESTING onec 


Yellow REAR ANTILOCK Lake Flashes 2 2 Times. 


(Open Isolate Circuit) 









. TEST STEP 







RESULT | ACTION TO TAKE 





CHECK FOR OPEN RABS VALVE 
ISOLATION SOLENOID WIRING OR © 
MODULE 


















. Turn ignition: switch to the OFF position. 

. Disconnect batte 

. Set the ohmmeter to the 200 ohm scale. 

. Disconnect module harness connector from 
module. 

. Check for resistance between harness 

connector Pin 13 and chassis ground. 


REPLACE RABS | 
module. ` 





С РЕЯ РИ than 
6 ohms | 





















Resistance over | 
6 ohms 


Qm Ром 


GO to 2b. 







РІМ NO. 13 






‚ . MODULE HARNESS 
- CONNECTOR — PIN VIEW. 






.Resistance less than 
1ohm 







, Disconnect battery. | 

. Disconnect RABS Valve harness connector 

‚ from valve connector. 

. Set ohmmeter on the 200 ohm scale: 

.. Check for resistance between ground pin of 

. valve harness connector and chassis | 
ground. 





.. GO to2c. 





REPAIR open in 397 | 
. circuit, isolation | к. 
solenoid wire. CHECK | © 

for dirty or loose ` 
... connector pins. . 






Resistance 1-оһт or 
more | 







hrs 


RABS VALVE HARNESS ` 
CONNECTOR — PIN VIEW 





7 CH62912B 0 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 





12-31-25 | E | Rear Antilock Brakes | | | | 12-31-25 


DIAGNOSIS AND — (Continued) 


Flashout | 


Yellow REAR ANTILOCK Light Flashes 2 Times ` Code 


(Open Isolate — — Continued | 





2 


| TEST STEP, | RESULT | ACTION TO TAKE ` 
CHECK FOR OPEN RABS МАМЕ =>. p m @ | 
ISOLATION SOLENOID OR WIRING  . | 
1. Disconnect battery. e 2 Resistance less than p REPAIR open іп 599 . 
2. Set ohmmeter to 200 ohrh scale. 6 ohms circuit, isolation - 
3. Check resistance between valve connector ME ü |l Solenoid wire from ` 
isolation solenoid pin and connector groung | | 7 | valve to computer ` 
pin. | | CO LM = module. CHECK for. 


dirty or loose 
connector pins. 





Resistance over p| БЕРІЛСЕ RABS 
6 ohms | ^ |. маме. 


ISOLATION 
SOLENOID PIN ` 


GROUND PIN. 


2 RABS VALVE CONNECTOR — PIN VIEW 





CH6292-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-26 — | | Rear Antilock Brakes 


DIAGNOSIS AND TESTING (Continued) 





(Ореп Dump Circuit) 


TEST STEP 


SOLENOID WIRING OR COMPUTER 
MODULE 


CHECK FOR OPEN RABS VALVE DUMP.. 


> Turn ignition switch to the off position. 
. Disconnect the battery. 
. Disconnect module harness connector from 
module. 
. Place the ohmmeter on the 200 ohm scale. 
. Check resistance between pin 8 (or pin 14) 
. . and chassis ground. | | | 


PIN NO. 14 ` 


: РМ NO. 8 


’ MODULE HARNESS 
CONNECTOR — PIN VIEW 


. Turn the ignition switch to the off position. 
. Disconnect the battery. 


from valve connector. 


‚ 4. Check resistance between valve connector 
_ dump solenoid pin and ground pin. 


DUMP SOLENOID 
PIN . 


_ RABS VALVE CONNECTOR — 
br PIN VIEW 


Yellow REAR ANTILOCK Light Flashes 3 Times 





RESULT. 


. + š 


| Resistance less than 


3 ohms 


Resistance greater 
than 3 ohms 


~ Resistance less than 
3 ohms . 
. Disconnect RABS valve harness connector | | 


Resistance greater 
than 3 ohms 








12-31-26 


| Flashout. 
. Code 
73 





ACTION TO TAKE 


REPLACE computer 
module. | 


GO to Test 3b. 


REPAIR open in 664 
circuit, dump solenoid: 


‚ Wire, from valve to 

. module. CHECK for 
. loose or dirty . 
connector pins. ` 


'REPLACE RABS 
I valve. 


CH6293-2B 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-27 Rear Antilock Brakes uu | | 12-31-27 
ани 
DIAGNOSIS AND TESTING (Continued) 


"Yellow REAR ANTILOCK Light Flashes 4. Times 
| Red Brake Warning Light Illuminated ` | 
. RABS Valve Switch Closed 





Flashout 


Code | 















_ TEST STEP ` 





RESULT - ACTION TO TAKE 





CHECK FOR CLOSED RABS VALVÉ 
SWITCH 





_ Resistance greater | G9 9 Test - E 


1. Disconnect RABS valve harness connector 
Ë than 10K mer. 


from valve connector. 3 
2. Place ohmmeter on the 20K scale. 27 
`3. Check resistance between valve connector _ 
Switch pin and valve body. 






















i: REPLACE RABS 


‚ Resistance 152. than - | 
ь š valve: 


_ 10К ohms ` 





= SW 
RABS 

VALVE 

BODY 
GROUND 


e. 


CHECK FOR SHORT BETWEEN RABS- 
VALVE SWITCH AND VALVE GROUND | 
LEAD - 
















LVE CONNECTOR — 
PIN VIEW | 












1. Set the ohmmeter on the 20K ohm scale. 
| 2. Check resistance between valve connector 
switch pin and valve solenoid ground pin. 







Resistance greater ` 


GO to Test 4C. `. 
than 10K ohms | 


















REPLACE RABS 
valve. 


Resistance. TA than 
ЧОК ohms | 





VALVE 
SOLENOID 
"GROUND. 
PIN ` 


VALVE CONNÉCTOR — 
PIN VIEW | 


CH6294-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-28 | ЖИ, Ға Неаг Antilock Вгакез m | | | 12-31-28 
w€ wÓ 
DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 4 Times | 
Red Brake Warning Light Illuminated: | | 
RABS Valve Switch Closed (Continued) 






Flashout 
Code | 
4 





| TEST STEP з "RESULT “j|  ACTIONTOTAKE `. 
|“ CHECK ҒОН RABS VALVE SWITCH ТІ E 





WIRE SHORTED TO GROUND OR 
MODULE 


. Disconnect battery. | 

. Set the ohmmeter on the 200К scale. 

. Disconnect the module harness connector 
from the module. 

. Check for resistance between harness 
connector pin 6 and chassis ground. 


Resistance greater B REPLACE computer 
than 100K ohms | módulo. | 


` Resistance less than ` REPAIR shortin535 - 
100K ohms рс Circuit, valve switch 
-` wire from valve to 
"; computer module. . 


MODULE HARNESSS | 
CONNE GIOR =s PIN VIEW . 





CH6295-2B - 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-29 


DIAGNOSIS AND TESTING (Continued) 


Rear Antilock Brakes 


Yellow REAR ANTILOCK Light Flashes 5 Times 
System Dumps Too Many Times іп 2WD (2WD and 4WD Vehicles) Condition 





Occurs While Making Normal or Hard Stops. Rear Brakes May Lock 


TEST STEP 





For 4x2 vehicles or 4x4 vehicles for which the 
. problem was initiated in 4x2 mode ` 


For 4x4 Өкен for which the problem was 
initiated in 4x4 mode only 





‚ CHECK FOR MECHANICAL PROBLEMS. 
IN REAR BRAKE SYSTEM 


1. Disconnect the RABS module harness 


connector from the module to deactivate the - 
RABS. 


2. Drive the vehicle (in 4x2 mode). 


3. Make normal stops in a safe area to 
determine the condition of the rear brake 
system. 


CHECK FOR MISSING SIGNAL FROM 
x 4 WD SWITCH TO COMPUTER MODULE 









1. Disconnect the RABS module harness from 
the module. 

2. Turn ignition switch on. 

3. Shift into 4x4 mode. 

4. Set voltmeter to 20 VDC scale. 


ground. 






MODULE HARNESS è - 
: CONNECTOR — PIN VIEW 





5. Measure voltage between pin 5 and chassis 


Rear brakes are 
grabby or tend to lock 
up easily 












_ Rear brakes are 
satisfactory for normal 
braking 





` 


Voltage is less than 1 
volt 





. Voltage is greater 
. than 1 volt 









| .. RESULT < ACTION TO TAKE 





valve. 


valve. 


12-31-29 


Flashout 
Code 





GO to Step 5b. 


GO to Step 5c. 





REPAIR rear brake 
Sem and RETEST. 


REPLACE RABS 








REPLACE RABS 












REPAIR 4x4 indicator 
switch. REFER to the 
appropriate section in 
Group 16 for 

procedures. 


CH6296-2B 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-30 


DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 6 Times (Sensor Signal 


Rapidly Cuts In and Out) Condition Oniy Occurs While Driving 





TEST STEP | RESULT = ACTION TO TAKE 
ба | CHECK FOR ERRATIC SENSOR SIGNAL | =D0O | ш | 
_ | AND LOOSE WIRE CONNECTIONS 


1. Turn ignition off. 
2. Disconnect battery. 
| 3. Set ohmmeter on the 2000 ohm scale. | 
4. Check resistance between Pin 10 and Pin 3 
. of the harness connector while shaking the 
. harness from sensor to module. | 


PIN NO. 10. 


14 13 12 | 


8.7 6 54 3 2 1 


MODULE HARNESS 
CONNECTOR — PIN VIEW 


| CHECK FOR METAL CHIPS ON SENSOR | 
MAGNET POLE PIECE 


. € Remove the sensor from the differential and 
inspect for a build-up of metal chips on 
A ; sensor magnetic pole. 





| 6c | CHECK FOR EXCITOR RING DAMAGE 


| 1. Remove sensor from carrier. 
2. Rotate excitor ring and check for damage to 
teeth. . 








Rear Antilock Brakes 


Constant reading of 
_ 100040 2000 ohms 


Reading is erratic 


No metal chips are 
present 


Metal chips аге - 


.| present 


Teeth are intact and ` 
no visible lateral 


runout is observed 


Teeth are damaged or 
lateral runout of 
excitor ring is visible 





12-31-30 


Flashout 
Code 
6 


GO to Step 6b. 


REPAIR loose 


. connection in the 519 


or 523 circuits (sensor 
leads). CHECK for 


. dirty or loose pins, 


frayed or shorted 
connectors. 


GO to Step 6c. 


DRAIN and CLEAN 
differential. CHECK 


the excitor ring for 


broken or chipped 
teeth. 


REINSTALL sensor 
and GO to Test 6d. 


REPAIR axle. REFER 
to the appropriate | 
section in Group 15 
for procedure. 


CH6297-2B 


. DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


_ 12-31-31 | | Rear Antilock Brakes 12-31-31 
HITS Е Ее Е pane ge Е ED ИМТ sgl Е А ibs Rte ВО ak c prrrp:nava=sFrwYi 


DIAGNOSIS AND TESTING (Continued) 


Flashout 
Code 
6 


Ж _ TESTSTEP = RESULT ACTION TO TAKE 


CHECK FOR ERRATIC OR LOW 
SENSOR OUTPUT ON COMPUTER 
MODULE 













Yellow REAR ANTILOCK Light Flashes 6 Times (Sensor Signal Rapidly | 
Cuts Іп and Out) Condition Only Occurs While Driving (Cont'd) 

































. Locate the sensor test connector. 
. Position vehicle on a hoist and raise the rear 
wheels to clear the floor. ; 
. Start the engine and turn the wheels at 
5 mph. - : 
. Place уойтеіег оп the 2000 ту АС scale. 
. Measure уойаде at the two pins of the 
sensor test connector. 


Voltage greater than 
650 mV RMS and 
steady 


| REPLACE module. . 


REPLACE sensor and 
recheck output and 
replace the sensor 
test connector cap. 


Voltage less than 650 
mV RMS or erratic 


afr Gd Na- 






CONNECTOR PINS 







SENSOR TEST 
CONNECTOR — PIN VIEW 


CH6319-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-32 Rear Antilock Вгакев 2 ғ = | С 42-31-32 0 
тооло ыы ш о ым EM Жш Е ВА Е ТН, Е Е В аса ааа 


DIAGNOSIS AND TESTING (Continued) 


Flashout 


Yellow REAR ANTILOCK Light Flashes 7 Times. Code 


No Isolate Valve Self Test 7 


| TEST STEP | о RESULT j| ACTION TO TAKE 
CHECK FOR RABS VALVE ISOLATION | | 3 "n: | 
SOLENOID OR WIRING SHORTED TO 























GROUND 





Resistance is greater 
than 3 ohms 







‚ Tum ignition off. = 
. Disconnect the valve harness connector - 
from the valve connector. 
. Set the ohmmeter on the 200 ohm scale. 
. Measure the resistance between the valve 
. isolation solenoid pin and the valve ground 
pin in the valve connector. 


` ` GO to Test 7B. 























Resistance is less 
than 3 ohms 


о N> 


` REPLACE RABS . 
valve. E 


ISOLATION 
- SOLENOID PIN 


GROUND 
PIN 








VALVE CONNECTOR 
| PIN VIEW 


7b | CHECK FOR BLOWN INTERNAL FUSE 
IN THE MODULE | 


. Turn ignition off. 

. Disconnect the battery. 

. Disconnect the valve harness connector 
from the valve. 

. Disconnect the module harness connector | 

© from the module. | 

. Place the ohmmeter on the 20K ohm scale. 

. Measure the resistance between module 
harness connector pin 13 and chassis 
ground. 





Resistance greater | | . REPLACE module. 


than 20K ohms ` 













REPAIR short in 599 
circuit between RABS 
valve and module. 
RECONNECT module 
and valve. 


: Resistance less than 
20K ohms 


PIN NO. 13 


MODULE HARNESS 
CONNECTOR — PIN VIEW 





СН6298-28 - 


_ DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-33 m ." Rear Antilock Brakes | 12-31-33 
[етеу сыл уу са. maa I KE MUEVE I M тағатын ынта тасты тал Е АЕ МЕ Е ee ӨЗ M NM И С MA UEM тасынан 


DIAGNOSIS AND TESTING сомы 


| Flashout 


Yellow REAR ANTILOCK Light Flashes 8 Times Code 





No Dump Valve Self Test 





| c x ICCOQGOICGTEP | RESULT ф] ACTION TO TAKE 
8а | CHECK FOR RABS VALVE SOLENOID |. UU d. 
— | OR WIRING SHORTED TO GROUND | 


. Turn ignition switch off. 
. Disconnect valve harness connector from 
valve connector. 

Set the ohmmeter on the 200 ohm scale. `` 
. Measure the resistance between the valve | 
dump solenoid pin and the valve ground pin 
in the valve connector. 
















Resistance greater GO to Test 8b. 


than 1 ohm 















REPLACE RABS 
valve. 


һо N= 


Resistance is less 
_ than 1 ohm 


VALVE CONNECTOR — 
PIN VIEW 






CHECK COMPUTER MODULE 


. Turn ignition off. 

. Disconnect battery. 

. Disconnect valve harness connector from . 
valve connector. 

. Disconnect the module harness connector 
from the module. 










` Resistance greater 
than 20K ohm 











REPLACE module. 



















| Resistance less than 
. 20K ohm 


REPAIR short in 
664 circuit between 








on A омон 






. Set the ohmmeter on the 20K ohm scale. | ABS Ne 
. Measure the resistance between module - RECONNECT module 
hamess connector pin 8 (or pin 14) and i and valve. 


chassis ground... 


PIN NO. 14 


CH6299-2B 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-34 | | | | . жыны Rear Antilock Brakes _ i | | 12-31-34 
| | 
DIAGNOSIS AND TESTING (Continued) - 


Yellow REAR ANTILOCK Light Flashes 9 
Í Times High h Sensor Resistance | 


Flashout 
Code 





_TEST STEP | = | RESULT jp ACTION TO TAKE 
CHECK FOR OPEN SENSOR OR ` poor dle ор т — 
SENSOR WIRING | 
























1. Tum key off. | | 
2. Disconnect sensor hamess connector from 

the sensor on the differential. | 
3. Set the ohmmeter оп the 20К ohm scale. 


4. Measure the resistance at the two sensor. ` 
pins. | 















Resistance less than GO to Test 9b. | 


] 2500 ohms 





















Resistance greater 


| _ REPLACE sensor. 
| than 2500 ohms. . РЕ 


. SENSOR 
PINS 


SENSOR — PIN VIEW 


[ CHECK FOR OPEN SENSOR HARNESS. 
WIRING | | | 









Turn key off. | 
. Disconnect battery. | | 
. Весоппесі sensor harness connector о 





| аи less than . REPLACE module. 


ті 2500 ohms . 



































-. REPAIR open іп. 


sensor. Resistance greater О 
. Disconnect module harness connector from than 2500 ohms. - circuits 519 or 523 
module. a E | w€ 


_ Sensor wires between - 
. . the sensor and 
. module. CHECK for 
loose or dirty ріп. 
© connectors. № defect is 
.. found in 14А107 — ` 
Jumper Harness (from 
. sensor to left frame 
. « гай), REPLACE with 
- -' Original equipment ` 
| Tg flex wire. 


. Set the ohmmeter on the 20K ohm scale. 
. Measure the resistance between harness 
connector BI 3 and 10. 






PINNO.10  . 






(MODULE HARNESS 
CONNECTOR -- PIN VIEW 


CH6300-2B 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-35 


DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 10 Times `` 


Low Sensor Resistance 





©. TEST STEP 





1. Turn ignition off. 

. 2. Disconnect the sensor harness from the 
- Sensor. ` 

“3. Place the ohmmeter on the 20K ohms scale. 
4. Measure the resistance at the two sensor 


SENSOR PINS 


SENSOR — PIN VIEW . 


CHECKING FOR GROUNDED SENSOR 
WIRING | | 


. Turn ignition off. 

. Disconnect the battery. | 

. Disconnect the sensor harness connector 
from the sensor. 

. Disconnect the module harness connector 
from the module. 

. Set the ohmmeter on the 20K ohm scale. 

. Measure the resistance from pin 10 of the 
harness connector to chassis ground. 


PIN NO. 10 - 


MODULE HARNESS ` 
CONNECTOR — PIN VIEW 


Rear Antilock Brakes 


: | RESULT ACTION TO TAKE | 
| 10a | CHECK FOR SHORTED SENSOR EEG Т a 


Resistance less than 


1000 ohms 


. Resistance is greater 


than 1000 ohms 


Resistance less than 
20K ohms | 


Resistance is greater 
than 20K ohms . 





12-31-35 


EE Flashout 
| Code. 


10. 





‘REPLACE sensor. 


СО to Test 10Ь. 


REPAIR short to 
ground in 523 circuit, 
sensor HI lead to 
module. CHECK for 
frayed wires or 
shorted connectors. 


. If defect is found in 


the 14A107 Jumper 
Harness (from sensor E 


to left frame rail), 
© REPLACE with 
original equipment 


high flex wire. _ 


| GO to Test 10c. 


- CH6301-2B 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-36 | Е m Rear Antilock Brakes 


DIAGNOSIS AND TESTING (Continued) 





Low Sensor Resistance PM. 





| CHECK FOR SHORTED SENSOR E 
| WIRING - | 


‚ Tum ignition off. | |" Resistance less than 


. Disconnect sensor harness connector from 20K ohms 
_ the sensor: | 
.. Disconnect the module harness connector ` 
from the module. 
. Place the ohmmeter on the 20K ohms scale. . 
. Measure the resistance from pin 3 to pin 10 
of the harness connector. 


636 “1555 | 
Á—— 


ОООООС ec l1 ` | Resistance greater ` ` 


8765432431 т ү than 20K ohms 


MODULE HARNESS 
` CONNECT OR — PIN VIEW 


Yellow REAR ANTILOCK Light Flashes 10 О Times 


TEST STEP ^ v. | 22 RESULT “ACTION ТО ТАКЕ | ` 





12-31-36 


| Flashout 
Code . 


10 | 





| REPAIR aho x 
between the 523 and 

519 sensor circuits.. 
CHECK for frayed 

wires or shorted.. ` . 

. connectors. If defect is 

. found in the 14А107 |. 
Jumper Harness (from | 


‚. , sensor to left frame 
rail), REPLACE with 
original equipment 
| тш: flex wire.. 


-REPLACE the RABS 
тоша, 


 CH6317-2B - 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-37. | | Rear Antilock Brakes | Е 12-31-37 — 


PIAGNOSIS AND TESTING (Continued) 


Flashout | 
. Code | 


Yellow REAR ANTILOCK Light Flashes 11 Times. Stop L Lamp бөліс | - 
Always Closed ог Stop Lamp Switch Circuit Defective. Condition m 





_ Indicated — When Driving / Above 35 чар... 


11 
. TEST STEP ` 


Pa " RESULT |] ACTION TO TAKE ` 
| ta | CHECK VEHICLE STOP LIGHTS [PO cep 


e Apply the service brakes and observe the Lamps illuminate . _ GO to Test 115. . 
rear brake lamps. | | | | | 





Lamps do not ` REPAIR or REPLACE 
illuminate | ^. vehicle stop light | 
| : Switch. CHECK for 


blown stop light switch 
fuse. investigate 

' reason for blown fuse. 
CHECK for open stop 
light switch wiring or  , 
blown stop lamps. | 
REPAIR as needed. 





WIRING FROM MODULE TO BRAKE 
SWITCH ` B 





e Check for an open between the pene switch Voltage is less than REPAIR the open in | 
and the module: | V : 5 ` the 511 circuit. 
1. Turn the ignition off. | | | 
2. Set the voltmeter on the 20 VDC scale. 
3. Remove the module harness connector. 
." 4. Measure the voltage between pin 11 and 
chassis ground while stepping on the 
UDINE pedal. 


Voltage is 9V ог more p . CHECK 4 way flasher. 
| | and directional wiring. 
This condition could 
create feedback 
through the stop light 
circuit. Also, cruise 
controls may not 
. operate correctly. 


-. PIN NO. 11 


MODULE HARNESS _ 
' . CONNECTOR-PIN VIEW 


CH6820-2A 
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DIAGNOSIS AND TESTING (Continued) - 





~ Yellow REAR ANTILOCK Light Flashes 12 Times.. - 
Red Brake Warning Light Illuminates. Fluid Level 
. Switch созо During a RABS тор о 


| Flashout 






Code 


TEST STEP | à" | RESULT | ACTONTOTAKE | 


Follow the test procedure outlined in TEST C 
- (but skip test C5). | 








CH6821-2A 
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_ DIAGNOSIS AND TESTING (Continued) 





Flashout 
Code 


Yellow REAR ANTILOCK Light Flashes 13 Times 


Speed Processor Check 13 


RESULT ^ > ACTONTOTAKE | ` 


_ € RABS module speed circuit phase lock loop ‘| 13 flashes are present | REPLACE RABS | | 
failure detected during module self test. bU e | | module. 





| JESUS STEP 
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DIAGNOSIS AND TESTING (Continued) 


Yellow REAR ANTILOCK Light. Flashes 14 Times | |Flashout | 


Program vanes Ки Шы FETE 44 


| | TEST STEP | | RESULT Pl ACTION TO TAKE 
14а |NOTEST |. — Ni MIS TW po — | 
e НАВ5 module program check sum failure If 14 flashes are 2. > . [REPLACE RABS | 
detected during self test. present - >. _ | , module... 





CH6305-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-41 | . Rear Antilock Brakes | mE 12-31-41 | 
и 


DIAGNOSIS АМО TESTING (Continued) 


Yellow REAR ANTILOCK Light Flashes 15 Times | | — 


Memory Failure О _ 15 





5 ©. 


TEST STEP 1 | RESULT Ј ACTION TO TAKE 
15а | NO TEST | | | Е - 


ө RABS module RAM failure detected during | If 15 flashes are REPLACE RABS | 
self test. | | present | module. | 
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DIAGNOSIS AND TESTING (continued) 


Flashout 


Yellow REAR ANTILOCK Light Flashes 16 Times or More | Code 


16 or More Flashes Should Not Occur 16 


"TEST STEP — Ls | RESULT фр) АСТОМТО ТАКЕ | 
Гава | NO TEST MM 


e This code should not occur. Refer to Flashout Code is 16 ` If after repeated 
obtaining the Flashout Code in this Section | | . attempts to take the 
for procedures involved in getting the code. ! | m Flashout Code, Code 

ў | 16 is still obtained, 
REPLACE RABS 
module. 
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_ DISASSEMBLY AND ASSEMBLY 


The RABS module, valve and sensor are serviced 
as assemblies and are not to be disassembled. The 


excitor ring is pressed on the differential case and; if 
removed for any reason, must be discarded. 





REMOVAL AND INSTALLATION 


Fuses 


Three replaceable - fuses are involved with the 
RABS. The fuses are located in the fuse box. A 20 
amp fuse protects the total RABS. A 15 amp fuse 


protects the red BRAKE and yellow REAR 
ANTILOCK warning lights. Another 15 amp fuse 
protects the four-way stop lamp cluster. Refer to 
Section 34-31, Fuses, Circuit Breakers and Fuse 
Links. | m мою o 





. RABS Module | E 
Removal Installation 


1. Disconnect the wiring harness from the RABS 1. Place the module in position on the dash panel. 
module by depressing the plastic tab on the Install and tighten the two retaining screws. 


connector and pulling the connector off. 


2. Remove the two screws that retain the module 
to the dash panel. Remove the module. 


2. Connect the wiring harness to the module. 
3. Check the system for proper operation. | 


DIODE/RESISTOR 
ELEMENT 





Me 


LR 





| = 
Жу 
SY | @ 


ме Y 


MODUE: . HARNESS 
| | . — H6308-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


12-31-44 - Rear Antilock Brakes 12-31-44 


REMOVAL AND INSTALLATION (Continued) 


RABS Valve 
Removal AE | 
1. Disconnect апа plug the two brake lines 
connected to the RABS valve. | 
2. Disconnect the wiring harness to the valve. 
23. Remove the three nuts retaining the valve to 
the frame rail and remove the valve. 
Installation г + 
1. Position the RABS valve on the frame гай. 
Install the three nuts and tighten to 17-23 N- m 
(12-17 ft-Ib). | | 
2. Connect the brake valve wiring harness 
connector. | 
3. Connect the brake lines to the valve and tighten 
as follows: В 
| i f threaded fitting use 14-23 М-т (10-17 
c ~ threaded fitting use 14-20 N-m (10-15 
ы” t- 
CAUTION: Do not overtighten the fittings. ` 


4. Bleed the brake system as described in Section 
12-01, General Hydraulic Brake Service. It is 
"not necessary to energize the valve electrically 
to bleed the rear brakes. 2 


R.A.B.S. 
VALVE 
28373 





MAIN VIEW 





NUT-620398 
17-24 N-m 
© (12-17 FT-LB) 


Н5412-1В 


RABS Sensor 
Removal | ( : | 
1. Pull the wiring harness connector off. 


2.. Remove the sensor hold down bolt and remove 
the sensor from the axle housing. 


- Installation 


1. Clean the axle mounting surface. Use care to 
prevent dirt from entering the axle housing. 


2. Inspect and clean the magnetized sensor pole - 
piece to ensure that it is free from loose metal | 
particles: which could cause erratic system 
operation. Inspect the sensor O-ring for 
damage and replace if necessary. E 

3. Lightly lubricate the sensor O-ring with motor 
oil, align the sensor bolt hole, and install. Do not 
apply force to the plastic sensor connector. The 
sensor flange should slide to the mounting 
surface. This will insure the air gap setting is 
between 0.005 and 0.045 inches. 


4. Install the hold down bolt and tighten to 34-40 
Nem (25-30 ft-lb). — 


5. Inspect the blue sensor connector seal, and 
replace if missing or damaged. Push. the 
. . connector on the sensor. 


HOLD DOWN 
BOLT-390356 
TIGHTEN TO 
34-40 Nm ` 
(25-30 FT-LB). 













| AXLE 
S* . HOUSING 
‘CONNECTOR 
^ SEAL B 
^ VIEW A 
Е Н6309-1В 
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REMOVAL AND INSTALLATION (Continued) SPECIFICATIONS 


Excitor Ring 
Inspection | 
1. Remove the sensor as described above. 


2. View the excitor ring teeth through the sensor 
hole. Rotate the rear axle and check the excitor 
ring teeth for damage or breakage. Dented or 
broken teeth could cause the RABS system to 


ROTUNDA EQUIPMENT | | | 
[Number . | Description Е 
| Digital Volt-Ohm Meter | 


СН5821-1В 


function whén not required. 
. Removal 


To service the excitor. ring, the differential case 
_ must be removed from the axle housing, and the: 
excitor ring pressed off the case. UPON REMOVAL, 
THE EXCITOR RING IS TO BE DISCARDED. IT IS 
NOT TO BE REUSED. For service procedures, refer 
to the appropriate Axle Section in Group 15. 
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SECTION 12- 50 Vacuum Brake Booster—Single - B 
_Dlaphragm—Dash- Mounted (Bendix) 





SUBJECT 


PAGE 
ADJUSTMENTS ` ХА 99 шоу, 
Push Rod Adjustment -........ оао 12T. 
DESCRIPTION .............. E ess. 12-50-1 
DIAGNOSIS AND TESTING .......... ERTE 12-50-1 
REMOVAL AND INSTALLATION L | 


Уасиит Booster ..... EUR ааны: 1250-2 1 


_. PAGE. 


| SUBJECT ` 
‘REMOVAL’ AND INSTALLATION. (Cont' 4). 
_ Vacuum Booster (Cont'd) | 
| О ре 1............ 12-50-3 
© F-150, F-250 and Bronco ................ 12-50-2: 
SPECIFICATIONS .......... енко rens 12-50-5 


VEHICLE APPLICATION ....... Lex wor are Ұз 12-50-1 





VEHICLE APPLICATION. 


F-150 through F-250 (4x2), E-150, F- 150 through F-250 s. 


(4x4) and. Bronco. 


DESCRIPTION | 
Service information (vacuum Boosters only) is given 


in this Section. Adjustments and repairs for the ZUM 


hydraulic brake systems are given in Sections 12-01, 
General Hydraulic Brake Service 12-02, Drum Brakes— 


Single Cylinder, Dual Piston and 12- 24 Disc ой я " 


Light and Heavy Duty—Sliding Caliper. _ 


The single diaphragm vacuum booster is а self- - 
contained vacuum hydraulic power braking unit. It is а. 
vacuum-suspended unit that uses engine manifold - 
vacuum and atmospheric pressure for its power. Тһе. 
1) consists of three basic elements 


booster (Рід. ` 
combined into a single unit. 


The three basic elements are: 


— 


push rod, and vacuum diaphragm return spring. 


2. А mechanically actuated booster check valve, 
integral with the vacuum power diaphragm, which 
controls the degree of power brake application and 
release in accordance with foot pressure applied to 


VACUUM 
_ BOOSTER 


MASTER 
| CYLINDER 


FIG. 1 Booster and Dual Master  Cylinder—Typica 


:- Refer to Section 12-01, 
Service for diagnostic: and: testing procedures. 


A vacuum power chamber consisting ofa front and 
a rear shell, diaphragm, diaphragm plate, hydraulic 





-the ae operating rod through the brake. pedal | 
linkage. - | 
. А hydraulic dual ` master cylinder which: Шы 
2 . hydraulic pressure to the brake system. | 


. The Bendix single diaphragm, dash- inaunted: 
booster is not repairable and booster must be 
replaced as a unit. The booster check valve is 

. the only component which can be serviced on 
the booster assembly. | 


DIAGNOSIS AND. TESTING 
General Hydraulic Brake 


| ADJUSTMENTS. 
Push Rod Adjustment 


The push rod has an adjustment screw to maintain 


the correct relationship between the booster control 


vaive plunger and the master cylinder piston. If the 
plunger is too long it will prevent the master cylinder 


piston from completely releasing hydraulic pressure, - 


т 
ES 
= = 
@ ° 
zS 
Š 


— [ 24.89-25.27mm | 
. \0:980-0.995 INCH)” 


| GAUGE BLOCK 


‚ H1330-1G 


FIG. 2 Booster. Push Rod Gauge Dimensions and | 
Adjustment E ЕК" š 
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causing the brakes to dra If the КҮТЕ is too short it 
will cause excessive pedal travel and an undesirable 
. clunk in the booster area. Remove the master cylinder 
for access to the booster push rod. 


To check the adjustment of the screw, fabricate a 
gauge and place it against the master cylinder mounting 
.surface of the booster body as shown in Fig. 2. Adjust 
the push rod screw by turning it until the end of the 
- Screw just touches the inner edge of the slot in the 
gauge. - | | 


REMOVAL АМО INSTALLATION ! 


Vacuum Booster. 


F-150, F- 250 and Bronco 
Refer to Figs. 3 and 4. 


NOTE: Make sure that the booster rubber reaction disc 
is properly installed as shown in Fig. 5 if the master 
cylinder push rod is removed or accidentally pulled out, 
'a dislodged disc may. cause excessive pedal travel and 
extreme operation sensitivity.. The disc is black 
compared to the silver colored valve plunger that will be 
exposed after the push rod and front seal are removed. 
The booster unit is serviced as an assembly and must 
be replaced if the reaction disc cannot be properly 


VIEW P 


MASTER 
CYLINDER 
2C156 


Vacuum Brake Booster. Single. арлат ens -Mounted (Bendix) 





12-50-2 


installed and aligned, or if it cannot be located witan the 
unit itself. 


Removal ` 


1. Disconnect the stop lamp switch wiring to prevent 
running the battery down. 


2. Support the master cylinder from the underside 
with a prop. 


3. Loosen the clamp that secures the manifold ` 


vacuum hose to the booster check valve, and 
remove the hose (Fig. 4). Remove the РОО! 
check valve. 


4.. Remove hes master cylinder- -to- booster retaining 
nuts. E 


5. Pull the master cylinder off the boosisrs апа leave it 
supported by the prop, far enough away to allow 
removal of the booster assembly. 


6. From inside the cab, remove the cotter pin and 
slide the stop lamp switch, spacers and bushing off 
the brake pedal arm. 


7. From inside the cab, remove the nuts retaining the 
booster to the dash. Remove the booster from the 
engine compartment. 


^ VACUUM - 
BOOSTER 
2005 


STOPLAMP 
SWITCH 
13480 


MAIN VIEW 


VACUUM | 


2599 | |- CYLINDER | 


@ eL NUT-382802 
T 25-33 М-т 
(18-25 FT-LB) 


` МЕМР. 





VACUUM | 
BOOSTER-2005 SPACER 


28129 


BUSHING : 
2A309 l | 
STOPLAMP. 
SWITCH ` 
13480 


— NUT-382802 , 
BRACKET 25-33 Nm . 


2L252 (18-25 FT-LB) 


H4972-2A 


FIG. 3 Brake Booster Installation—F-150, F-250 and Bronco 
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HOSE . 
381298 


FRONT OF VEHICLE 


VACUUM LINE INSTALLATION 
7.5L EFI ENGINE 


AC HOSE X . РІС BUTTON 


HOSE 
381298 


INSTALLATION FOR 
VACUUM LINES FOR 4.9L 
EFI GAS ENGINE 


^ 


Installation. 


1. 


Mount the booster assembly on the engine side of 
the dash panel by sliding the bracket mounting 
bolts and valve operating rod in through the holes 


: in the dash panel. 


_ NOTE: Make certain that the booster push rod is 
positioned on the' correct side of the master 
cylinder to install onto the push pin prior to `: 


tightening the booster assembly to the dash. | 


From inside the сар; install the. booster mounting 
bracket-to-dash panel retaining nuts.. Tighten nuts 
to 18-33 М-т (13-25 ft-lb). Tre 


Position the master cylinder on the booster | 


assembly, install the retaining nuts, and. remove 
the prop from underneath the master cylinder. 
Tighten ‘nuts іо 18-33 N:m (13-25 ft-lb). 


Install the booster check valve. Connect the 
manifold vacuum hose to the booster check valve 
and secure with the clamp. Make sure thé vacuum. 


hose is routed as shown in Fig. 4. 


p OF VEHICLE ` 





Vacuum Brake Booster—Single Diaphragm—Dash-Mounted (Вепаіх) — 2 12-50-3 


HOSE ` 
- 381298 


u 0 
‘sages! 


VACUUM LINE INSTALLATION 
7226.81 EFI ENGINE. 


. AIR 
>. -CLEANER 


FRONT OF VEHICLE 


INSTALLATION FOR 
VACUUM LINES FOR 5.0L 
EFI GAS ENGINE 





H4975-2C / 


_ FIG. 4 Brake Booster Vacuum Hose Routing—F-150—F-250 and Bronco 


5... From inside the cab, install the bushing and 
| - position the switch on the end of the push rod. _ 
Then install the switch апа гоа on the pedal агт, . 

along with spacers on each side, and secure with 

. the cotter pin. ` | : 


$96. Connect the stop lamp switch wiring. 


‚ 7. Start the engine and check brake operation. 
Vacuum Booster-: | 

E-150 te 

Refer to Figs. 6 and 7. . 


. NOTE: Make sure that the booster rubber reaction disc. + 
is properly installed as shown in Fig. 5..Н the master 

‚ cylinder push rod is removed or accidentally pulled out, 
a dislodged disc may cause excessive pedal travel and 
extreme’ operation sensitivity. The disc is black ` 
compared їо the silver colored plunger that will Бе 
exposed after the push rod and front seal is removed. 
The booster unit is serviced as an assembly and must ` 

сре replaced if the reaction disc cannot be properly 
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pw 
SW A. 


CRI Ў ттан 254 


AY е Т 





MASTER 
CYLINDER 


RUBBER RÉACTION 
DISC IN POSITION 





Н2511-1А. 


FIG. 5 Checking Reaction Disc Installation—Single 


installed and aligned, or if it cannot be located within the 


22. 


unit itself. 
Removal 
1. Disconnect the stop . peer switch to prevent | 
Tunning the battery down. | 
Support the master ы from the underside 
with a prop. . | 
3. Loosen the clamp that secures the vacuum hose 


Diaphragm 11 Inch Vacuum Booster 


to the booster check valve and remove the hose 


(Fig. 7). Remove the booster check valve. 


VACUUM 
BOOSTER 
^" 2005 


BRAKE 
PEDAL 
2455 


CLUTCH 


VALVE OPERATING. 


| Vacuum Brake Booster—Single Diaphragm—Dash-Mounted (Bendix) 


7032-504 ` 


Remove the nuts retaining the ‘clutch master. 
cylinder and retainer to the booster. Remove and 
position the clutch master cylinder and retainer so 
fluid does not spill out of the cylinder. Note that the ` 
two lower holes on the retainer are used for 
installation purposes. 


Remove the master cylinder. to booster retaining 
nuts. | 


Pull the master cylinder off the booster and leave it - 
supported by the prop, far enough away to ANON р 
removal of (һе booster assembly. | 


From inside the cab, remove the cotter: pin ánd 
slide the stop lamp switch, spacers and bushing off. 
the brake pedal arm. 


From inside the cab, remove the nuts retaining the 


booster to the bracket. Remove the booster from 
the engine сошрашпепь | 


Installation 


Т; 


Mount the booster Essen on the engine. side of 
the dash panel by sliding the bracket mounting 


bolts and valve operating rod in through the holes 


in the dash panel. 


NOTE: Make sure that the booster push rod is ` 
positioned 'on the correct side of the master 
cylinder to install onto the push pin prior to 
tightening the booster assembly to the dash. 


From inside the cab, install the booster mounting 
bracket-to-dash panel retaining nuts. Tighten the 
nuts to 13-25 N:m (10-18 ft-Ibs). В 


Position the master cylinder on the booster 
assembly, install the retaining nuts and remove the ` 
prop from underneath the master cylinder. Tighten’ - 


ће. nuts to 13-25 Nem d 18 ft- ТЭА 


MASTER 
CYLINDER 
RETAINER 
7K526 


NUT-382802 
13-25 N:m ^ 
(10-18 FT-LB) | i 
STOPLAMP 
SWITCH 
13480 


380699 


SPACER 


USE UPPER HOLES ТО [:- 
INSTALL RETAINER 





FIG. 6 Brake Booster Installation—E-150 
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E 12-505 a 


4. ТЕЛ the two; lower holes of the retainer апа 

22-2. Clutch master cylinder over the studs and nuts. 

Install the nuts and шш, to 13- 25 № m 12 18 ft- 
do). - 


5. Install the booster check vake: Connes the 
vacuum hose to the booster check valve and 
secure with a clamp. Make sure the vacuum hose 
ds routed as shown in Fig. 7.- 


. VACUUM HOSE ROUTING 
-. -FOR 4.91 EFI, 6.81. 
AND 7.51 ENGINES 
` HOSE 
38128. 


<= 





т 


(7. 5L Шаты 


| C 
^ “4 “> 
449. ENGINE) Г P, ps. № 
s ` oR за = 
CLIP ==) 
378620 . 
6 8L ENGINE) 


FIG. 7 Brake Booster = нт Routing—E-150 
SPECIFICATIONS | 


TORQUE SPECIFICATIONS | 








Booster to Dash Panel. 





Vacuum Вгаке Booster Single Diaphragm—Dash- -Mounted (Bendix) 


6. . 





Waster Ginder to Booer ено 90 воо — | m | — 5525 
кошы [Eres [ээ | ws - 
талмасын [ee [зв Lt aa 


12-50-5 


From inside the "cab, install the ` bushing and 
position the switch on the end of the push rod. 
Then install the switch and rod on the pedal arm 
along with spacers on each. side and secure ‘the 
assembly with the cotter pin. 


Connect the stop lamp switch. - 


Start the engine. and check brake operation. - 


. VACUUM HOSE ROUTING 
` FOR 5.01 EFI ENGINE 


`FRONTOF _ 
VEHICLE 
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SECTION 12. 52 Vacuum Brake Booster—Tandem - 
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SUBJECT 


ADJUSTMENTS TEL | | M 
Push Rod .......... ide v pete ана 4..... 12-52-1 
DESCRIPTION ........................ ..... 12-52-1 


DIAGNOSIS AND TESTING .................. 12-521 | 


_ SUBJECT PAGE. . 
REMOVAL AND INSTALLATION ` 

. Vacuum Booster ....... m crude purata 12-52-1 
SPECIFICATIONS ............... ciet indio qu зе 12-52-5 ` 
VEHICLE APPLICATION ........... po MP «+ 12-52-1 





VEHICLE APPLICATION | 


E-250-E-350 and F-250-F-350 (4x2 and 4x4) Vehicles - 


DESCRIPTION 


Service information for only the vacuum. easier is 


given in this Section. Adjustments and repairs for the 
hydraulic brake-system are given in Sections 12-01, 
General Hydraulic Brake Service, 12-02 Drum Brakes— 


Single Cylinder, Dual Piston, and 12-24, Disc Brakes— . | 


Light and Heavy Duty—Sliding Caliper. 


The tandem diaphragm vacuum booster, is а self- - 


contained vacuum hydraulic power braking unit. It is a 


vacuum suspended unit that uses engine manifold | 


vacuum and atmospheric pressure for its power. The 


booster consists of three basic elements combined into ` 


a single unit. 
The three basic siemens are: 


1. А vacuum power chamber consisting of a front aad | 
center plate, front and a rear 
diaphragm, hydraulic push rod, and vacuum ` 


a rear shell, 


diaphragm return spring. 


A mechanically actuated booster check valve, 
integral with the vacuum power diaphragms, which 
controls the degree of power brake application and 
release in accordance with the foot pressure 


m 


applied to the valve operating fog throughout the . 


brake pedal linkage. 


3. A hydraulic dual master cylinder which supplies ` 


hydraulic pressure to the brake system. ` 


The Bendix tandem diaphragm, dash-mounted 
booster is not repairable and must be replaced as а 
unit. 


DIAGNOSIS AND TESTING 


Refer to Section 12- 01, General Hydraulic Brake 
Service for diagnostic and testing poeseos 


ADJUSTMENTS 


Push Rod 


The push rod has an adjustment screw to maintain 
the correct relationship between the booster control 
valve plunger and the master cylinder piston. If the 
plunger is too long it will prevent the master cylinder 
piston from completely releasing hydraulic. pressure, 
causing the brakes to drag. If the plunger is too short it 
will cause excessive pedal travel and an undesirable 





_ clunk in the booster area. Remove the master cylinder. 


` for access to the booster push rod. 


_ То сһеск the adjustment of the screw, fabricate а 
gauge and place it against the master cylinder mounting 
surface of the booster body as shown in (Fig. 1). Adjust 
the push rod screw by turning it until the end of the 
screw just touches the inner edge of the Slot in the ` 


_ gauge. 


| REMOVAL AND INSTALLATION 


Vacuum Booster 
F-250, F-350 
Refer to Figs. 2 апа 3. 


= Removal - 


1 Disconnect the stop lamp switch wiring to prevent 
к 4 running the battery down. ` 


2. Support the master cylinder from the underside | 
with a prop. . MA" | 


 (3/41NCH). — 


5 
E 2 
Е 
ot 
ET 
O8 


24.89-25.27mm ` 
(0.980-0.995 INCH). `: 


GAUGE BLOCK 


| FIG. 1 Bendix Booster Push Rod Gauge Dimensions 


and eee дас C and ^ 
F-250—F-350 PE < 
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Vacuum ВгаКе Booster—Tandem Diaphragm—Dash-Mounted (Bendix) 12-52-2 





MASTER 
CYLINDER 
2C156 





VACUUM 
BOOSTER `: 
2005 


STOPLAMP 
. SWITCH 
13480 


MAIN VIEW. 


VACUUM * 


Е . MASTER 


_ CYLINDER: 


k. N NUT-382802 
| 25-33 Мт 
`>- (1825 FT-LB) 


VIEW P 





FIG. 2 Brake Booster Installation F-250 and F-350 


3. 


 Loosen the clamp that secures the manifold 
vacuum hose to the booster, and remove the hose 
- (Fig. 3). | | 


Remove the wraparound clip from {пе Бабы 
inboard stud. 


Remove the master  cylinder- to-booster а. 


nuts. 


Pull the master Synde off the booster and leave it 


supported by the prop, far enough. away to REM 
removal of the booster assembly. : 


From inside the cab, remove the cotter pin ad 
slide the stop lamp switch, ‘push rod, spacers апа 
bushing off the brake pedal arm. 0 


From inside the cab, remove the nuts retaining the 


booster to the dash. Remove ane booster from the 
engine compartment. 3 


Installation 


E 


,Mount the booster and bracket assembly ón the 


engine side of the dash panel by sliding the valve 
operating rod in through the holes in the dash 


panel and. securing it with nuts from engine 


ра Ші the nuts to 18-33 N: m үз: 


` 25 ft-lb). 


VACUUM i 
BOOSTER-2005 SPACER 
28129 ` 


BUSHING | 
.2A309 ' | 
STOPLAMP. 
SWITCH 
13480 


| NUT-382802 
. BRACKET 8 2 25-33 s 


2252 ew (18-25 FT-LB) 


2.. Position the master cylinder on the booster 
assembly, install the retaining nuts, and remove 
the prop from underneath the master cylinder. 
Tighten ‘the nuts to 18-33 N-m (13-25 ft-lbs). 


3. Install the wraparound clip on the booster inboard 


_ stud. 


4. Connect the manifold vacuum hose to the booster 
and secure with the Ш Маке ѕиге the һоѕе is 
routed as shown in Fig. 3 


"B. From inside the cab, install the bushing and 


position the switch on the end of the push rod. . 
- Then install the switch and rod on the pedal arm, 

along with spacers on each side and secure with 
` the cotter pin. | 


6.. Connect. the stop ‘lamp switch wiring. 
7. Start the engine and check brake operation. ` 


Vacuum Booster 

E-250, Е:250-- - | 
Refer to Рок 4 апа 5. 

Removal | 

1. Disconnect the stop lamp switch to prevent | 
. running the: battery- down. | 
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12-52-3 
HOSE BOOSTER 
mS MASTER 
CYLINDER 


SO 
2 ° 
ege 







v 
yo =. 


| CLAMP 
FRONT OF VEHICLE 985994 
/ ood» 
LN уе 
` A/C HOSE 


INSTALLATION FOR VACUUM LINE 
7.3L DIESEL ENGINE i 





ACCELERATOR NOTE: VACUUM HOSE MUST ВЕ 
CABLE ROUTED ИМОЁВ ACCELERATOR 
CABLE. 






FRONT OF 
VEHICLE 


- CLAMP - | 
> A uu ae у 
| INSTALLATION OF VACUUM LINE 
| FOR 5.0L EFI ENGINE | 





NOTE: BRAKE VACUUM HOSE 
MUST BE ABOVE SPEED 
CONTROL WIRE HARNESS. 


_ FRONT OF VEHICLE 


382984 | | 

INSTALLATION FOR ОМ ы - | 

VACUUM LINES FOR | INSTALLATION OF VACUUM LINE FRONT OF VEHICLE 
5.8L AND 7.5L ENGINES | FOR 4.91. EFI ENGINE Е Н4973-2С 


‚ FIG. 3 Вгаке Booster Уасиит Нозе Routing Ғ-250 and Ғ-350 


2. Support the master cylinder from the underside 7. 


From inside the cab, remove the cotter pin and 
with a prop. 


slide the stop lamp switch, spacers and bushing off 
the brake pedal arm. 


From inside the cab, remove the nuts retaining the 
booster to the bracket. Remove the booster from 
the engine compartment. ` | 2 


3. Loosen the clamp that secures the vacuum hose 8. 
to the booster check valve and remove the hose 
(Fig. 5). Remove the booster check valve. 

4. Remove the nuts retaining the clutch master Installation 

cylinder and retainer to the booster. Remove and 1. 


position the clutch master cylinder and retainer so 
fluid does not spill out of the cylinder. Note that the 
two upper holes on the retainer are used for 
installation purposes. | 


Mount the booster assembly on the engine side of 
the dash panel by sliding the bracket mounting 
bolts and valve operating rod in through the holes 
in the dash panel. 


NOTE: Make sure that the booster push rod is 


Remove the master cylinder to booster retaining _ positioned on the correct side of the master 
nuts. 2 cylinder to install onto the push pin prior to- 
| | | tightening the booster assembly to the dash. 

6. Pull the master cylinder off the booster and leave it 2. From inside the cab, install the booster mounting 


supported by the prop, far enough away to allow 
removal of the booster assembly. 


bracket-to-dash panel retaining nuts. Tighten the. 
nuts to 13-25 М-т (10-18 ft-lb). | 
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12-52-4 Vacuum Brake Booster—Tandem 


FIG. 


Position the - master cylinder’ on the booster 
assembly, install the retaining nuts and remove the ` 


VACUUM 
BOOSTER 
2005 
SUPPORT . 
BRACKET 


377765 


CLUTCH 
PEDAL 


x NUT-382802 
NUT-382802 13.25 Nm 


13-25 Nem 10-18 FT-LB 
(10-18 FT-LB) п? ) 
RETAINER-7K526 
MUST BE INSTALLED 


Diaphragm—Dash-Mounted (Bendix) 12-52-4 


NUT-382802 
13-25 N-m 
(10-18 FT-LB) 


STOPLAMP 
N SWITCH 
13480 


'NSPACER 


RETAINER | Е 2728129 
7К526 


AS SHOWN ` — ü V USE UPPER HOLES ТО 2227 AUTOMATIC TRANSMISSION 
VIEW V | x INSTALL НЕТАІМЕН 7K526 VIEW 2 . | 





4 Brake Booster Installation E-250 and E-350 


prop from underneath the master cylinder. Tighten 
the nuts to 13-25 N-m (10-18 ft-lb). 


Position the two upper holes of the retainer and 


clutch master cylinder over the studs апа nuts. 
Install the nuts and tighten to 13-25 N:m (10-18 
ft-Ib). | 


Install the booster check valve. Connect the 
vacuum hose.to the booster check valve and 


secure with a clamp. Маке: sure the vacuum hose ` 
is routed as shown.in Fig. 5. Ё 


6. From inside the cab, install the bushing апа 
position the switch on the end of the push rod. 
Then install the switch and rod on the pedal arm 
along with spacers on each side and secure the . 
assembly with the cotter pin. | | 


7. Connect the stop lamp switch. | 
8. Start the engine and check brake operation. . 
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CLAMP  HOSE CLAMP 
382984 ^ — 381298 





` -HOSE 
381298 





VACUUM HOSE ROUTING 
FOR 4.9L EFI ENGINE ` 


. VACUUM HOSE ROUTING 
FOR 5.0L EFI AND 5.8L EFI ENGINES ` 
















HOSE ` 
381298 еее ч 
VACUUM HOSE ROUTING | | | 382984 VACUUM HOSE ROUTING 
FOR 7.3L DIESEL ENGINE | FOR 7.51. EFI ENGINE 
| | H6814-2A 
FIG. 5 Brake Booster Vacuum Hose Routing Е-250 and Е-350. 
SPECIFICATIONS 
TORQUE SPECIFICATIONS | | | ЕЛЕ 2 
| Master Cylinder to Booster — — —  — — [ 6250.60 ——. 4| o oea |  — 108 | 
| Master Cylinder to Booster — — — —. — _  |Fesorso | аз |2 — 1925 | 
Booster to Dash Pane [eae | 15 | юз | 
[BesertDahPae — — A 5 | T5 | 
[ Clutch Master Cylinder Retainer to Booster — | E250, E350 — | _ 1325 — — | 2 10:88 "^ — 


` 


CH6815-2A 
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SECTION 12- 56 Brake Booster Vacuum Pump—7. 3L 
Diesel Engine | 
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ADJUSTMENTS 

‚ Уасиит Pump Belt Tension таса аа Da 12-56-1 
. DESCRIPTION ek a a o REY Imre e 12-56-1 

DIAGNOSIS AND TESTING ` —— RE 12-56-1 

REMOVAL AND INSTALLATION ` | 


Low Vacuum Indicator Switch .............. 12-56-1 
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REMOVAL AND INSTALLATION (Cont d) | 
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VEHICLE. APPLICATION | 
E-250—E-350 and F-250—F-350 Equipped w/ 7.3L 


. Diesel Engine. 


x DESCRIPTION: 


On gasoline engine vehicles, éngine vacuum is used 
to power the vacuum booster brake. On diesel engines, 
however, insufficient vacuum is available for vacuum 


. booster brake operation. 


_ On diesel engine vehicles, vacuum is supplied from a 


pump located on the top right side of the engine (Fig. 1). : 


The diesel engine vacuum pump is -driven by a single 
belt off the alternator (Fig. 2). 


Diesel engine equipped vehicles employ the use оға 
low-vacuum indicator switch which actuates the BRAKE 
warning lamp when vacuum is beneath a specified level 
(Fig. 1). The switch senses vacuum through а fitting in 
the vacuum manifold inal iub dm the vacuum flow 
from the pump. 


. The low-vacuum switch for E- 250—E-350 models is 
mounted to the left side fender panel. On F-250—F-350 
models the switch is located on the right side of the 
engine compartment adjacent to the vacuum pump. 


The vacuum pump, low-vacuum indicator switch and 
connecting hoses are shown in Fig. 1. 


Service information (Brake Booster Vacuum Ритр— 


7.3L Diesel Engines) is given here. Adjustments and 


repairs for the hydraulic brake systems are given in 


Sections. 12-01, General Hydraulic Brake Service; 


12-02, Drum Brakes—Single Cylinder, Dual Piston; and | 
12-20, Disc Brakes—Single Piston—Sliding Caliper. 


DIAGNOSIS AND. TESTING 


Refer to.Section 12-01, General Hydraulic Brake 


Service for diagnostic and testing procedures 2 than 
those listed in the chart. | 


ADJUSTMENTS ` 


Vacuum Pump Belt Tension 
Refer to Figs. 2 and 3. 
NOTE: When tightening all drive belts, refer to the 


sequence described in Section 27-06, Accessory | 


Drive Belt Service. | | 


1. Loosen the vacuum pump аи bolt and the 


pivot bolt. 
2. Insert a 3/8 inch drive breaker bar or ratchet in the 
. adjustment plate slot. Lift up on the assembly until 
"the specified tension is obtained. Measure the 
tension with Belt Tension Gauge, T63L-8620-A, or 
equivalent. (For belt tension specifications, refer to 
Specifications at the end of this Section.) 
3. With tension still applied, tighten the adjustment 
bolt and the pivot bolt to 15-25 N-m (11-18 ft-Ibs). 


REMOVAL AND INSTALLATION 


Low Vacuum Indicator Switch 
. Refer to Fig. 1. 


NOTE: The low vacuum switch for E-250—E-350 
models is mounted to the left side fender panel. On 
F-250—F-350 models the switch is located on the right 
side of the engine compariment ааа to the vacuum 
pump. 

Removal 


1. Disconnect vacuum һозе oie 
indicator switch. 


2. Remove two attaching screws and remove , switch 
and bracket assembly. | | . 


low-vacuum 


- Installation 


1. Position switch and bracket assembly to.panel and - 
secure with two screws. Tighten screws to 8-11 
N:m (5.8-7.5 ft-lbs). 


2. Connect vacuum hose to low vacuum: indicator 
switch. E | l | 
Уасиит Ритр 
‚ Refer to Fig. 3. 


Removal 


1. | Remove the hose clamp and disconnect the pump 
гот іһе hose on the manifold vacuum outlet fitting 
ig.. 1). 


2. Loosen the vacuum pump adjustment bolt and the 
pivot bolt. Slide the pump downward and remove 
the drive belt from the pulley. 


3. Remove the pivot and adjustment bolts and the 
bolts retaining the pump to the adjustment plate. 
Remove the vacuum pump and adjustment plate. 
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VACUUM m. | 7 . TOBRAKE 
MANIFOLO HOSE ‚ BOOSTER 
9C490 хе EL M" . 381298 А й Я 


1/4" PORT TO 
TO LOW VACUUM AUTO. TRANS. 
INDICATOR SWITCH 7 


6/16“ PORT TO 
SPEED CONTROL 


1/4" PORT TO 2% 
CLIMATE - FROM 


CONTROL VACUUM — sCREWS N802658 
| PUMP 


VIEW X 







HOSE 
381377-526 


HOSE CLAMP 
382984-532 





JUNCTION 
BLOCK 
FRONT OF VEHICLE | 
n LOW VACUUM NL 
| INDICATOR б СА 
| SWITCH-12A182 ( OY я о) 
| CRANLZ 
VACUUM 
PUMP—2A451 : ЖОТО 
PUMP PULLEY 
F-250—F-350 INSTALLATION 2L487 












VACUUM OUTLET 
40927 | MANIFOLD 
! 9C490 








VACUUM OUTLET 
MANIFOLD 
.. 9C490 


3/8” PORT TO VACUUM PUMP 
5/16" PORT TO SPEED CONTROL 
1/4“ PORT TO LOW VAC. IND. SW. 
14" PORT TO AIR CONDITIONING 
1/4" PORT TO REGULATOR VALVE 
3/8" PORT TO BRAKE BOOSTER 


HOSE 
| CLAMP 
382984 
| НО$Е 


TRANSMISSION —<—— . . ee HOSE 381298 
VACUUM LINE 381377 


















COWL INNER 


BOLT 
PANEL (REF.) 


40927 





















LT 
1 





' HOSE 
' CLAMP HOSE 


382984 381298 





HOSE-381377 : 
ROUTE TUBE BETWEEN 
BRAKE BOOSTER AND 


MASTER CYLINDER AS 
TRANSMISSION 
VACUUM SHOWN 
TUBE (REF.) 


NS 


TRANSMISSION REG. 
VALVE (REF.) 


STRAP 
95873 


VACUUM HOSE TO ВЕ OUTSIDE 













ш 
ОЕ НЕАТЕЯ НОЅЕ AS SHOWN 
(ОМ/ VACUUM 
5" TO 8" ABOVE HOSE INDICATOR 
CONNECTION 381298 SWITCH SCREW 
12A182 ` 610957 
I FENDER 
APRON (REF. 
. HOSE CLAMP VACUUM | Ж ый, 
152384 TE -250 - E-350 INSTALLATION H4071-2C 


FIG. 1 Brake Booster Vacuum Pump—7.3L Diesel Engine Installation—E-250—E-350 and F-250—F-350 
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12-56-52 77 Вгаке Booster Vacuum гш Diesel Engine . 12-56-3 


222 VACUUM PUMP DIAGNOSIS 
|, RESULT 












` TEST STEP 


"^ ACTION TO TAKE | 





pue CONDITION ISOLATION 





Condition related to the 
hydraulic system.  . 

.| REFER to Section 12-01, 
General Hydraulic Brake 

Service. 


Brake Warning Light. 
illuminates 








Pisconnect the tow- -vacuum дейс. Run engine а 
 погта! idle speed. Apply brakes. | | 





























| Condition related to ое | 


Вгаке Warning Light | 
| vacuum pump. СО to 2. | 


| | . | doesn't illuminate 
NOTE: Before ; proceeding with the procedures, block the wheels: apply the parking brake and place the 
transmission selector in “PARK” or “NEUTRAL” before roang engine. 


(EJ VACUUM PUMP OUTPUT ` 








СНЫ thé vacuum pump hose from’ the brake Vacuum at or 


x . booster and insert а vacuum gauge, Rotunda Model above specified 
059-00008 or equivalent, їп the hose end. Run the . | level | 


engine at normal curb idle and: check vacuum. Gauge 
should: read 70 kPa (21 inches Hg) at sea level within 
30 seconds. (Refer to graph below for vacuum at 


Vacuum below 
other elevations. ) ` 


specified level or 
. fluctuating gauge 
reading 


MINIMUM ACCEPTABLE VS. ALTITUDE 


15,000 


ELEVATION | 
(FEET | 


5,000 


SEA LEVEL 





VACUUM (INCHES Hg) 


eT SYSTEM INTEGRITY CHECK 













Vacuum at or - 
above specified 
level 


Vacuum below _ (98) >! REPLACE vacuum - 
specified level 


Check gauge ‘and connections for leaks. Check Sulley 
fit-to-shaft. Check for belt tension to specified tension: 
Check that engine curb idle RPM is at specifications. 
Repeat procedure in Step 2. 0 — "Vacuum PUMP 

| Output” Test. | | 






















| pump. 
CH4142-2B 
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| VACUUM PUMP DIAGNOSIS (Cont'd) — _ ИЧ 
‚ TEST STEP _— | _ RESULT . ACTION TO TAKE 


Б VACUUM SYSTEM CHECK ` 




















Vacuum at or .. 
above ee 
er | 


Vacuum below (РЁ l 
specified level . i 


Бб the vacuum hose with a T-fitting and 
connect vacuum gauge so gauge is located near 
pump inlet. Run engine at curb idle speed. The 

. maximum allowable vacuum drop to be 10 kPa (3 іп. 
Hg.) from the specified. level of vacuum described in 
’. Step 2.0 — "Vacuum Pump Output" Test. 
























VACUUM SYSTEM CHECK 





VACUUM GAUGE | 
ROTUNDA 059-00008. 


VACUUM PUMP 





TO ACCESSORIES Op 














BRAKE BOOSTER CHECK 





Vacuum at or 
above specified 
level | 


Repeat Step 4.0 — "Vacuum System Check" with 
brake pedal depressed and held in position. 


à 
` 





CHECK Hydraulic 
System. REFER to 
Section 12-01, General 
Hydraulic Brake Service. 












: _ 4 — Vacuum below (98) REPLACE brake 
| | specified level booster. 
| 6.0 | LEAK CHECK 2 | | 
Check all attaching hoses for leaks. | Vacuum hoses (98) SERVICE as required. 
г | leak ` | 
Vacuum һо565 (o9 If vacuum is still low, 


do not leak 


check all vacuum 
accessories for out of 
specification leaks. | | 
REPAIR or REPLACE 
as required. . 


. CH4145-2B 
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- VACUUM Š ALTERNATOR , | Жж. 
5 


PUMP BELT {УМУ FRONT OF ENGINE КЕ 


INSTALLATION W-A/C TP P : 
E-250—E-350 AND F-250— F-350 m 222012202 M40721À 


FIG. 2 Vacuum Pump Belt Tension | 


M NOTE: The vacuum pump İS по to be 
' disassembled. It 15 only serviced as a unit. The 
pulley is serviced as a separate item. 





Installation Е 


| 1. 


' Install: -the bolts "attaching the pump to the 
‚ adjustment plate and tighten the bolts to 15-25 


М-т (11-18 ft-lbs). Position the pump.and plate on 


``’ the vacuum pump bracket. and loosely install the 


pivot. and adjustment bolts. 


2% Connect the hóse from the manitola. vacuum ИПА 
. fitting to the pump and install. the hose clamp 
(Fig. 1). 


Install the drive belt on 1 the ЕТІ Place a 3/8 inch ` 
drive breaker bar or ratchet into the slot оп the - 


_ vacuum pump adjustment plate. Lift up on the 
"assembly until the specified belt tension . is 


obtained. Measure tension with Belt Tension . 
Gauge, T63L-8620-A or equivalent. (For belt 
tension specifications, refer to Specifications at the 
end of this Section.) Колы, the pivot and. 


"adjustment bolts to 15- 25 N m (11- 18 ft-lbs). 


- Start the engine and verity proper operation of the 
_ brake system. ! 


МОТЕ:. The BRAKE bme will TM until vacuum 
builds up to the normal level. И: | 
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ALTERNATOR 







- 


ALTERNATOR 
ADJUSTMENT 
ARM- 10145 


ALTERNATOR 
SUPPORT |» с... 
.BRACKET-10N345 . 


--ALTERNATOR: 
MOUNTING . I 
BRACKET-10039 ` 


ADJUSTMENT 
BOLT- N605786-S2 ` 






PIVOT BOLT ` А 
:М605786-52. 





VACUUM 


VACUUM PUMP 
PUMP PULLEY 


MOUNTING 





. BOLTS- М605786-52 21487 
VACUUM PUMP 
ADJUSTMENT 
PLATE -2C140 | 2А451 
Е-250--Е-350 
Co 
BRACKET 














ALTERNATOR 
10300 


ALTERNATOR 
ADJUSTMENT 
ARM-10145 


ALTERNATOR 
SUPPORT BRACKET 
10N345 


— ADJUSTMENT 
BOLT --N605786-S2 





PIVOT BOLT 
N605786-S2 









ALTERNATOR ` Í 
MOUNTING _ VACUUM PUMP 

BRACKET - 10039 | : MOUNTING 
BOLTS -N605786-S2 






VACUUM PUMP ` | 
2А451. VACUUM PUMP 


VACUUM PUMP PULLEY-2L487 


ADJUSTMENT 
PLATE- 2C140 


Е-250- F-350 = ы Жаз | 
се Е г H4073-28 


| FIG. 3 Vacuum Pump Installation—Disassembly View й 
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SPECIFICATIONS ^^ 


VACUUM PUMP BELT TENSION SPECIFICATIONS — 7.3L DIESEL ENGINE 


NB | Швеа Вей | 


[. Gold Engine © | Hot Enge | — Memum | Readjustment |. 
[аки Pump Bet | өл9 | 5% | полю | «ee | eo | ze | өл” | 










(Engine not run іп З hours. 


+ 














‚ TORQUE SPECIFICATIONS 


Description- Е 
Vacuum Pump to Adjustment Plate Bolts 


| Vacuum Pump Adjustment Во! | 








`. 








Vacuum Pump Pivot Bolt 
.| Low-Vacuum Indicator Switch Bracket Screws 


x ЕРЕСЕК :5.8-7:5 | | те 


. CH4075-2A 


ROTUNDA EQUIPMENT si: | 
.. Tool Number | | Description - 
ЖЕТ | 


D í CH5402-1A 


_ SPECIAL SERVICE TOOLS D Та ug 
T63L-8620-A Belt Tension Gauge p 


22 -CHA0T6-1A 
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Hydro-Boost Brake Booster | 
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Diagnosis Guides ........................ 12-57-7 


VEHICLE APPLICATION 


. All F-Super Duty Chassis Cab, Stripped Chassis ала - | 


Motor Ноте Chassis Vehicles. 





DESCRIPTION AND OPERATION 


Description ¿ 

Тһе Bendix Hydro-Boost brake booster is а 
hydraulically operated brake booster powered by 
tho power steering system. The power steering 
pump provides the fluid pressure to operate both the 


hydraulically-powered brake booster (hydro-boost) 
and the power steering gear. It provides a variable 
power assist that is regulated by the.brake pedal 
application pressure. 


The hydro-boost also has a reserve system 
(compressed gas accumulator) that is designed to 


store sufficient fluid under pressure to provido at 
least two brake applications in.the event that the 
fluid flow from the power steering pump is not ` 
available. The brakes can also be applied manually | 
if the reserve system is depleted.. 


Hydro-Boost model identification is stampod into 
the booster housing near the inlet line. 
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DESCRIPTION AND OPERATION (Continued) 


 Hydro-Boost Brake Booster ` 


12-57-2 


| “ТО 
| ЕНОМ-|- GEAR os 
ото RESERVOIR РЯ PUMP | 4 _ ACCUMULATOR 
n rm CHARGING CHECK 
ОИ VALVE :: 
PRIMARY ACCUMULATOR 
VALVE | 


22 














YAY) NI 
J [^ ANS ш 
YW, 6 аа. САМІТҮ 





| Е SECONDARY 
HOUSING, . Г] T = сен NS VALVE ы 
| AG RATIO 
РС РИ ФИЯ Z үру са ^ LEVER ` INPUT 
Ф001 L) E SSS «Ег 
=== ) DDN 
A INPUT 
ife | О WN, INPUT Е 
BRACKET SPRING . 
>>> АА 
N 2 TRAVEL POWER OVER T 
Қ P um f LIMITER PISTON ou 
ASS SAO 
: | DBM - 
NITROGEN ACCUMULATOR 
ACCUMULATOR PISTON 


‚. GAS 
Y BODY 


‚ ` Н6260-2А 
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DESCRIPTION AND OPERATION (Continued) 


Operation 


With the Hydro- -Boost at rest (engine on; brakes | 
released) oil flows from the inlet (pump) port, across 
the number З land and out the gear port. In this ` 
position, steering pressure created by the steering 
gear and pump is isolated from the boost cavity by 
the spool valve. Lands 2 and 4 block this steering 
pressure avoiding activation of the unit. 


UNIT AT REST 








PUMP GEAR. LAND 4 


| . ~ HOUSING. 
RESERVOIR | 


SPOOL 


PRIMARY P774 РУ С ары 
lS АЙ 
HOUSING М. 212: Z a= E cod Т ө 


= 27 1220, LEVER 
OUTPUT 


ROD ФОН er X 
[p Tr Тр, sss с SSS — pl 








it 
hhh 





== cy SSS 
(LLL. < < HOUSING 
° 


s= A 


% 
NITROGEN . 2 
ж Dy | к 


< > 52 > 


CUMULATOR ACCUMULATOR 
в КАР PISTON 
'H6261-2A 
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DESCRIPTION АМО OPERATION (Continued) 


During normal power operation the brake pedal is 
applied as shown by input travel A. The movement 
of the ratio lever operates the spool valve creating 

. hydraulic pressure due to the restriction at land 3. 
Fluid traverses land 2 and flows through the center 
of the spool into the boost cavity. This pressure acts 
against the power piston to give the power assist 
and against the reaction rod to provide the effort 
level of the brake pedal. | 


ê 









‘Hydro-Boost Brake Booster 






12-57-4 


№ while braking, fluid pressure is required for 
steering, pump pressure will rise and the spool valve 
will shift in an open direction allowing more fluid to 
flow to the steering gear. Even under extremes of 
braking, the fluid flow to the steering gear is fully 
sufficient for steering the vehicle. 
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The enlarged view of the spool valve shows the 
relationship of the valve lands during normal power 
operation. Land 1 is closed blocking the oil flow to 
the reservoir. Land 3 meters the flow of oil from the 
supply pump to the steering gear and generates the 
hydraulic pressure that is metered across land 2 to 
apply the brakes. 


The enlarged view of the valve shows the same 


operation’ except pressure is generated by the 
steering gear and is also being used for braking. 
During this mode of operation, the spool travel is 
slightly less than the first case. 
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DESCRIPTION AND OPERATION (Continued) 


Reserve System 


The reserve braking system consists of a 
charging valve, an accumulator valve and a 
compressed gas accumulator. The system is open 
to the pressure port of the hydro-boost. 


The accumulator is charged by the pump pressure 
during normal steering or braking operation through 
a check valve that communicates with the pump 
port. 


The charging valve has an orifice and a check 
valve. Fluid from the pump passes around the check 
valve into the accumulator if the pump pressure 
exceeds the pressure in the accumulator. The 
charging rate is controlled by the orifice to minimize 
its effect on fluid flow to the steering gear. The 
check valve prevents reverse flow when the 
accumulator pressure is greater than pump 
pressure. | D 


The accumulator valve is a small poppet-type 
valve held closed by the pressure stored in the 
accumulator. An actuator on the spool valve sleeve 
opens the accumulator valve when a stop with no 
pump pressure is made that requires use of the 
reserve system pressure. 


Fluid pressure can also enter the accumulator 
from the boost chamber through the accumulator 
valve. This condition occurs whenever boost 
chamber pressure momentarily exceeds 
accumulator pressure. 


А pressure relief valve vents the accumulator to 
the pump pressure port whenever pressure in the 
accumulator exceeds approximately 1,400 psi. 


` RESERVE OPERATION - 
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‚ DESCRIPTION АМО ОРЕНАТІОМ (Continued) 


When reserve power is depleted (manual 
operation) pressure on the brake pedal will cause 
the input bracket to separate from a shoulder on the 
input rod, compresses the input spring and allows a 
change in the ratio of the brake pedal travel. This - 
increase in brake pedal ratio will cause the brake 
pedal to travel further and increases the mechanical 
torce applied to the master UNGEN: | 


MANUAL OPERATION. 


as: 
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. DIAGNOSIS AND TESTING 


· Hydro-Boost Normal Noise Characteristics 


Normal hydro-boost brake units will produce 
certain characteristic noises that current technology 
cannot correct. These noises occur, for the most 
part, when the brake pedal is manipulated in a 
manner not associated with the everyday braking 
habits. The general categories of normal operating 
noise are hissing noise and clunk, click and chatter 
noises. 


The hydro-boost will emit normal hissing noises 
when above normal pedal efforts are applied. The 
hiss sounds are particularly noticeable with the 


INPUT 
BRACKET 7 
ІМРОТ ВОО 

TRAVEL 


H6265-2A 





vehicle motionless and will increase in intensity as 
pedal efforts increase and system operating 
temperatures increase. Loud hissing sounds at or 
below normal 111-156 М (25-35 16$) pedal effort 
warrants investigation and possible correction. 


Clunk, chatter or clicking noises will be heard 
when the brake pedal is quickly released from hard 
pedal efforts. Due to 'quick release for hard 
application'' requirement for the noises, they will 
most likely be heard with the vehicle motionless or 
during a fast stop:start condition. 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides 


- Refer to the following diagnosis guides for aid in . information is ávailable i in Section 13-01, ‘General 
MA А Boost conditions. Adawonal Steering Service. . | ' 


| | CONDITION ` ; | POSSIBLE CAUSE. | A RESOLUTION m 


Slow brake pedal retum . PEETA seal friction in booster. -1. Replace booster. 












. Flared reaction end. . Replace booster. 














. Broken piston return spring. . ‚ Replace booster. 


^ o N > 
> U N > 


. Restriction in return line from . Clear or replace line. 


booster to pump reservoir. 















; Return line incorrectly connected. . Correct plumbino. 


о m 
o0 


Broken spool return spring. . Replace booster. 





Jg Reposition pedal or add retracting 
spring. 


. Replace booster. 


. Heavy brake pedal. 












Grabbing brakes . Broken spool return spring. 


2. Flush steering while pumping | 
"brake pedal. ua 


. Tighten belt. 
. Tighten belt. 


2. Fill reservoir. (Glock for external 
leaks. 


2. Faulty spool action due to 
^ contamination. 











= 






. Low pump flow. 





Booster chatter, pedal vibration . Slipping pump belt. 


. Low fluid level in pump. 













Accumulator leaks down. Reserve . Two-function valve is faulty. 


. Replace booster. 
system does not hold charge. 


2. Accumulator seal is faulty. 2. Replace. booster. 





3. Pneumatic accumulator is faulty. . Replace booster. 


~ CH6266-2A 


CONDITION 


Excessive brake pedal efforts Loose, glazed, or broken pump: . Tighten or replace belt. 
` . belt. | 


. No fluid in pump reservoir. — . Fill reservoir and check for 
| Is external leaks. 


Я Leaks іп system hoses. | ' 3. Replace faulty parts. 


. Leaks at tube fittings and | . Tighten fittings or replace tube 
connections. | seats or O-rings. 


. Leakage at pneumatic . Replace booster. 
accumulator seal. 


. Leakage at piston seal. its . Replace booster. 
. Leakage at input seal. | . Replace booster. 
. Leakage at cover-to-housing seal. . Replace booster. 
. Leakage at spool plug seal. . Replace booster. 

| . Leakage at ball plug. . Replace booster.. 

Unit self-applies . . | 1. Restriction in booster return line. 1. Clear or replace line. 
. Return line incorrectly connected. 2. Correct plumbing. 
. Dump valve faulty. 3. Replace booster. 
= | | x CH6267-2A 
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DIAGNOSIS AND TESTING (Continued) 


Basic Test Е | 


With the engine off, depress and: releas the 


brake pedal several times to deplete all hydraulic 
pressure from the Hydro-Boost. Depress and hold 
the brake pedal with light pressure, then start the 


‘engine. If the Hydro-Boost is operating, the pedal . 
will fall slightly and then hold. Less pressure will.be : 


required to hold the pedal at this position. | 


.| Brake Hydraulic Leak Test - 


Depress and release the brake pedal severai 


` times, then hold the brake pedal'down with medium ` ` 
- pressure (11-15 kg [25-35 Ibs.]). If the pedal falls | 
away, the brake system is leaking. Check for leaks ..- 
at the disc brake calipers, brake lines, master | 
cylinder, and hoses. If there-is no external leakage, 


there may be internal leakage in the master cylinder. 
If the pedal does not fall away during this test then 
the hydraulic system is not leaking. ' 


| Hydro-Boost Leak Test ` 


_ Thoroughly clean the Hydro- Boost unit, and м wc 


hoses and hose connections. 


Seal. Leak Diagnosis 


Possible sources of leakage from the Hydro- 
` Boost unit are: | | 


e Input seal ` 


. e Piston seal 


e Housing: seal e 

e Spool valve seal 
Accumulator cap.seal 
Return port fitting seal “> 


Start the engine and run at idle speed. Ifthe hose 
connections do not leak, check the Hydro-Boost for 


_ leakage. Apply the brakes with approximately 45 kg 
“(100 pounds) pressure at the pedal, and hold while 


checking the Hydro-Boost hoses for leaks. 


CAUTION: Do not hold the brake pedal at 45 kg 
(100 pounds): effort for more than five seconds 
ata time. 


If the Hydro- -Boost leaks, it is worn or damaged | 
and must be replaced. ` 


| Reserve Retention Check 


^. Charge the system with. pressure by holding the 
|. steering on the stop, or by holding the brake pedal 


with 45 Ко (100 pounds) of force for five seconds 


. with the engine running at idle. Turn the engine off. 
‚ Eight to twelve hours later depress the brake pedal 
. with the engine off. There should be some dogros of 


power reserve. 


Af there is ho power reserve replace: the Hydro- 
Boost unit. ғ | 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guide 
Preliminary Inspection . 


- Road test the vehicle (if possible) to mS the AE. Check the. power steering pump belt ‘tor 
ШІН! ‘Perform the preliminary inspection as . | tension, glazing, and cracks. 
listed below. | 2222224. Check the power steering hoses for leaks. E. 
1. о. power. 2 fluid level and 5. Check the. brake pedal linkage for binding or. 


sticky operation. 
2. Check the brake fluid evel and condition. 


HYDRO- BOOST DIAGNOSIS GUIDE 
NO POWER ASSIST 


| TEST STEP RESULT ACTION TO TAKE 
ЕЕЕ VERIFY CONDITION - 


e Road test the vehicle and check for booster 
operation. 


| A1 | FLUID LEVEL | NE 


e Check power steering pump fluid level. 















Vehicle OK. 












‘GO to А1. 


GO to А2; ` 


Check Hydro-Boost leak | 
points, add fluid. 
REPEAT test A0. 





| A2 | ВЕТ CHECK 
ө Сһеск the power sisering belt tension, and 
condition. 


“ОО to АЗ. 


ADJUST belt tension. 
REPEAT test A0. 





PUMP SPEED ` Ж | E 


e Check engine idle speed against specifications. GO to A4. 


SET engine idle speed 
to specifications. 
REPEAT test А0. 





| А4 | PUMP FLOW AND RELIEF — . 


e Test the power steering pump for proper flow and 
. "relief pressure (Section 13-01). . _ 






REPLACE booster. 






REPAIR or REPLACE 
рар. REPEAT test AO. 


8768 


E 
| ©) 
_ 98» 

@ 
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DIAGNOSIS AND TESTING conus?) 


HYDRO-BOOST DIAGNOSIS GUIDE — Continued - 
ERRATIC OPERATION — STICKS, BINDS, OR GRABS 


TEST STEP ` 
ҒАН VERIFY COMPLAINT 


К. Road test жекен operation. 


| В1 | PEDAL OPERATION 


С бейдип the brake Беда! орегайоп test, as outlined 
іп this section. | 


са HOSE CHECKS ` 


. © Сһеск for obstructions іп the TM line and | 
connections between the Hydro- “Boost and pump 
reservoir. | 


“өз | BOOSTER OPERATION 


ә Check the brake fluid in the reservoir while rapidly | 


applying the brake pedal one inch. 


| ADJUSTMENTS 


“Bleeding the Hydro- -Boost Unit | 


1. Fill the pump reservoir. with Motorcraft ` 

222 Mercon® Multi-Purpose Automatic 
Transmission. Fluid," XT-2-QDX ог ООХ (ESP-. 
:M2C138-CJ), or equivalent. 


. Crank the engine for several seconds, with the 
.. coil wire disconnected (do not start the engine). 


Check the fluid level, and add if necessaly: 
Start the engine. | 


With the engine running, turn the wheels lock to 
lock Iwo times. Turn the engine off. 


E No fluid movement 


| RESULT ` ` ACTION TO TAKE 


Vehicle OK. 


GO to B1. 


Pedal is free ` GO to B2. 


Pedal binds CORRECT pedal linkage 
ZO ` | binding. 
REPEAT test BO. 


GO to B3. 


REMOVE obstruction or 
REPLACE line. 
REPEAT test BO. 


Brake fluid shows ` 
Some movement or 
spouting | 


System OK. 


| REPLACE Hydro-Boost 
unit. 





CH6270-2A | 


6.- Depress the brake pedal several times to 


.. discharge the accumulator. 
. Repeat Steps 4 and 5. | 


2-8. ` If foaming occurs, stop the engine and allow the. 


. foam to dissipate. 


9. "Repeat Steps 4 and 5 as required, until al the 


air is removed from. the. system. 


_ NOTE: The Hydro-Boost is generally self-bleeding, _ 


and the above procedure will normally bleed the air 
from the booster. Normal operation of the vehicle 


£e will further remove any additional trapped air. 
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REMOVAL AND INSTALLATION 


Removal | 


1. With the engine off, depress the brake pedal 
several times to discharge the accumulator. 


2. Remove the master cylinder from the Hydro- 
Boost unit. Prop the master cylinder up and out 
of the way. 


CAUTION: Do not apply the booster with the 
master cylinder removed. | 


3. Disconnect all three hydraulic lines from me 
booster. 


4. Disconnect the input pushrod from the brake 
pedal assembly. 


5. Remove the booster mounting nuts, and 
remove the booster from the vehicle. 


CAUTION: The booster should not be carried by 
the accumulator, nor should it ever be dropped 
on the accumulator. The snap ring on the 
accumulator should be checked for proper 
seating before the booster is used. The 
accumulator contains high pressure nitrogen 
gas and can be dangerous if mishandled. 


CAUTION: If the accumulator is to be disposed 
of it must not be exposed to excessive heat, fire 
or incineration. Before discarding the 
accumulator, drill a 1/16 inch diameter hole in ` 
the end of the accumulator can to relieve the 
gas pressure. Always wear safety glasses when 
performing this operation. 


Installation 


1. Install the booster in the vehicle and tighten the 
mounting nuts to 25-33 N- m (18-25 ft-lbs. ). 


2. Connect the input pushrod to the brake pedal 
assembly. ; 


3. Position the master cylinder against the booster 
and tighten the mounting nuts to 25-33 М-т 
(18-25 ft-Ibs.). 


4. Connect the three hoses to the Hydro-Boost 


unit. Refill the system and bleed as required. 
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REMOVAL АМО INSTALLATION (Continued) 


F-SUPER DUTY CHASSIS CAB 
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‚ ASSEMBLY-3F523 AND ASSEMBLY-3F524 MUST.BE INDEXED 
AGAINST BOOSTER ASSEMBLY BEFORE, DURING AND AFTER 
TIGHTENING TUBE NUTS. . 
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REMOVAL AND INSTALLATION (Continued) 
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REMOVAL AND INSTALLATION (Continued) 


F-SUPER DUTY MOTOR HOME CHASSIS | 
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DISASSEMBLY AND ASSEMBLY ' SPECIFICATIONS 





The Hydro-Boost power brake booster is not to be 
disassembled and is to be serviced as a unit. 





TORQUE SPECIFICATIONS — . i 


Description Ft-Lb. 


Booster Mounting Nuts ` [2533 | 1825 | 





| Bracket to Booster Nut 149-155 110-114 
Master Cylinder to Booster Nuts |. 2533 | 1825 | 


к ` . CH6271-1A 


Booster Cover to Booster Body 30-32 22-24 
25 
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SECTION 12-70 Parking Brake—Cable Actuated, Rear 
Wheels and Transmission Mounted. 





SUBJECT . | PAGE 


ADJUSTMENTS 
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Brake E-350 (Stripped Chassis) ........... 12-70-6 
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Parking Brake .......................... 12-70-8 
DESCRIPTION АМО OPERATION | 
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VEHICLE APPLICATION 
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Chassis and Motor Home Chassis Vehicles. 
DESCRIPTION AND OPERATION 


Cable Actuated Rear Wheel Parking Brake 


On F-150—F-350, E-150—E-350 and Bronco, 
each rear wheel brake assembly contains a cable 
actuated parking brake assembly. | 


PARKING BRAKE ASSEMBLY - E-150, F-150 AND BRONCO 


PARKING BRAKE REAR BRAKE PARKING LEVER 
LINK ASSEMBLY PIVOT POINT 


PARKING BRAKE | : 
LINK SPRING - == SECONDARY 
| CN SHOE AND 
LINING 
ASSEMBLY 


© ма per. 
nud. SS orf uwa ы li Z PARKING | 


ВААКЕ 
АМО LINING = LEVER 
` ASSEMBLY PIVOT 
PARKING HOOK 
AUTOMATIC BRAKE 
ADJUSTER SPRING CABLE H5848-1A 





PARKING BRAKE ASSEMBLY - Е-250, Е-350, F-250, F-350 
REAR BRAKES — WEB LEDGE BRAKE 


ANCHOR 
PIN PLATE SECONDARY SHOE 
PARKING BRAKE AND LINING 
LEVER BRAKE 


| | - CYLINDER 
RETRACTING | 
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DESCRIPTION АМО ОРЕВАТЮМ (Continued) 


Cable Actuated Transmission Mounted 
Parking Brake 
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DESCRIPTION AND OPERATION (Continued) 


A transmission mounted manually operated 
parking brake is used on F-Super Duty vehicles. 


It is mounted to the transmission extension 
housing and it incorporates a case assembly and. a 
cable actuated 9x3 inch Bendix brake assembly. 


The case assembly consists of opposed mounted 
roller bearings, companion flange and mainshaft 
assembly installed іп ап one piece aluminum 


CONTROL 
ASSEMBLY 








PARKING 
BRAKE 
ASSEMBLY 


PARKING 


TRANSMISSION BRAKE 
9? CABLE 


H5976-1A 


On F-150—F-350, E-150—E-350 and Bronco, the 
manually operated parking brake lever cable is 
routed to the equalizer lever which connects to the 
parking brake lever assembly in each rear wheel, 
through the equalizer assembly and brake cables. 


housing. The speedometer and speedometer cable 
assembly are driven by the speedometer drive gear, 
splined to the mainshaft. The case assembly has its 
own lubrication supply, separate from the 
transmission. The parking brake is applied and 
released by a parking brake pedal on F-Super Duty 
Chassis Cab and Motor Home Chassis Vehicles. On 
Commercial Stripped Chassis Vehicles an Orscheln 
lever is used. 
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PARKING BRAKE SYSTEM — BRONCO - F-150-F-250-F-350- 

















CONTROL 
ASSEMBLY 
2780 






2A651 BRACKET 
МЕМ Х 0 2530. 





EQUALIZER 
2A602 




















INSTALLING PARKING BRAKE 










804382 POSITION CABLE RETAINER 
2К865 
; CABLE RETAINER MUST ВЕ 
| NESTED IN LARGE SLOT OF 
CONTROL ASSEMBLY AND GRIP 


ROTATE TO . BOTH EDGES: SECURELY 


[ ASSEMBLY 


CABLE 
ASSEMBLY INSTALE 2853 
2853 POSITION ` VIEW V 




















CONTROL _ EQUALIZER CABLE AND CONDUIT ` 
ASSEMBLY ADJUSTER 2A602 ASSEMBLY 
| 2A635 (RH) 


CABLE AND CONDUIT 
ASSEMBLY 
2A809 (LH) 






j 73.7mm + 3.175тт ` 
(2 
% 


Шу 90 INCH = 120 INCH) 
D 










FRONT CABLE 
ASSEMBLY-2853 









TANG TO BE ` 
LOCATED 






605906 REARWARD FOR | 
| ALL VEHICLES BOLT 
ЕХСЕРТ BRONCO . (SELF-TAPPING) 
(SHOWN) 11192 


H2877-2G 


(рәпициоо) NOLLVH3dO аму NOILdIHOS3G 


Р-0/-Сі 


рэзипоу uoissiusue4J pue sjoauM IEY 'pajenjoy эае—эхела Hued 


7-01-21 


12-70-5 | Parking Brake—Cable Actuated, Rear Wheels and Transmission Mounted 12-70-5 
еее 


DESCRIPTION AND OPERATION (Continued) 
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12-70-6 Parking Brake—Cable Actuated, Rear Wheels and Transmission Mounted 


mt AND TESTING 


Refer to Section 12-01, General Hydraulic Brake 
Service for diagnostic and testing procedures. For | 


F-Super Duty transmission mounted parking brake 
refer to Diagnosis Guides in this Section. 





| ADJUSTMENTS.. 


Cable Actuated Rear Wheel Parking Brake 


F-150—F-350, Bronco, Е-150--Е-350 with Foot 
Operated Parking Brake Control 


Adjust the drum brakes before adjusting the 


parking brake cables.. Refer to the Adjustments 
portion of Section 12-02, Drum Brakes—Single 
Cylinder, Dual Piston. | 


Initial Adjustment Procedure All Light Trucks 


(Use This Procedure When a New Tension 


Limiter is Installed) 


1. Depress the parking brake pedal ш to the last 
detent position. 


2. Grip the Tension Limiter housing to prevent it 


from spinning and tighten the equalizer nut 


73.7mm + З. кешп DAS 90 inch + .120 inch) up 
the rod. 


Check to make sure Sneh strap has Slipped. 
(less than 38. 1mm or 1 1/2 inch remaining). 


38.1mm (1.5 INCH) MAX. 
AFTER INITIAL ADJUSTMENT 
22.8mm (0.90 INCH) NOMINAL 


coupuNG | EQUALIZER NUT 


SCREW THREAD 


TENSION 
LIMITER 


| HOUSING — _ 737mm + 3.175mm — 


(2.90 INCH + .120 INCH) 
INITIAL ADJUSTMENT 
CABLE TENSION LIMITER ASSEMBLY H2876-1G 


Field "— (Use This Procedure To 
Correct A Slack System If New Tension 
Limiter is Not Installed) 


E-150—E-350, E- 150—F-350 and Bronco 


1. Make sure the brake drums are cold for correct 
adjustment. 


2. Position the parking brake pedal to the fully 
depressed position, all the way to the floor. 


12-70-6 


Grip the tension limiter housing to prevent it 
from spinning and tighten the equalizer nut 6 full 
turns past its original position on the threaded 
rod. | 


Attach an appropriate cable tension gauge 
(Rotunda Model 21-0018 or equivalent) behind 
the equalizer assembly either toward the right 
or left rear drum assembly and measure cable 
tension. Cable tension should be at least 1556 
№ (350 Ibs.) with the parking brake pedal fully in 
the last detent position. If tension is low, repeat 
Step 3. 


Release parking brake and check for rear wheel 
drag. There should be no brake drag. 


The cables should be tight enough to provide full 
application of the rear brake shoes, when the 
parking brake lever of foot pedal is placed in the fully 
applied position, yet loose enough to ensure 
complete release of the brake shoes when the lever 
is in the released position. 


NOTE: The Tension Limiter will reset the parking 
brake tension any time the system is disconnected 
provided the distance between the bracket and the 
cinch strap hook is reduced during adjustment. 
When the cinch strap contacts the bracket, the 


system tension will increase significantly and over 
tensioning may result. If all available adjustment 


: travel has been used, the tension limiter must be 


ua. 


Field Adjustment - Tight System 


(Use this procedure to correct the parking 
brake system with high pedal efforts.) | 


Е-150--Е-350, Ғ-150--Ғ-350 апа Вгопсо 


221. Make sure brake drums аге cold for correct | 


adjustment. 


2. Сусіе the parking brake pedal to the fully 
applied position, all the way to the floor. | 


3. Release the parking brake and repeat Step 2. 


NOTE: Trucks have a. cable system that 
incorporates a "tension limiter", and actuating the 
pedal all the way to the floor will automatically set 
the proper tension and pedal feel. 


4. On F-Super Duty Series vehicles, check the 
operation of the transmission mounted parking 
brake. 





Cable Actuated Rear Wheel Parking Brake 


‚ E-350 (Stripped Chassis) 
. Orscheln Parking Brake Lever 


Adjust the drum brakes before adjusting the 
parking brake cables. Refer to the Adjustments 
portion of Section 12-02, Drum Blakes ge 
ош. Оча! Piston. | 
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ADJUSTMENTS (Continued) 


Initial Adjustment Procedure (Use this 
procedure when a new Tension Limiter is 
installed) 


1. Turn the Orscheln parking brake handle 
adjustment knob clockwise to maximum travel 
and position the handle to the "ОМ" position. ` 


Grip the tension limiter housing to prevent it 
from spinning and tighten the equalizer nut 
73.7тт + 3.175mm (2.90 inch + .120 inch) ир 
the rod. 


3. Check to make sure the cinch strap has slipped 
(less than 38.1mm or 1/2 inch remaining). 


4. Release the parking brake handle to the 'OFF' 
position. | 


5. Back off the parking brake handle adjustment 
knob counter-clockwise to meet Cable Tension 


PARKING BRAKE SYSTEM — E-350 WITH ORSCHELN 
PARKING BRAKE LEVER (STRIPPED CHASSIS MODEL) 


CONTROL IN FULL 





Parking Brake—Cable Actuated, Rear Wheels and Transmission Mounted 
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:38.1mm (1.5 INCH) МАХ. 
AFTER INITIAL ADJUSTMENT 
` 22.8mm (0.90 INCH) NOMINAL 


COUPLING 


EQUALIZER NUT 
SCREW THREAD 


TENSION 
LIMITER 
HOUSING 


CINCH - 
STRAP 


HOOK 73.7mm + 3.175mm 


. (2.90 INCH > .120 INCH) | 
INITIAL ADJUSTMENT 


CABLE TENSION LIMITER ASSEMBLY ‚Н2876-1С 


Gauge, 021-00018. (Reference dimension 
63.5mm + 3.175mm or 2 1/2 inch + 1/8 inch. 


6. With the parking brake lever in the full 'ON' 
position, the front parking brake cable tension 
should be a minimum of 1556 М (350 16$). 








ON POSITION 
| PARKING 
| BRAKE 
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. MOUNTING SPACER Pace Ace 
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16-23 Nem 
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‘PARKING 0217-00018, HERE 


BRAKE ` 
CABLE 2 | 


Н4494-2С. 
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ADJUSTMENTS (Continued). 


Field Adjustment (Use this procedure to correct 
a slack system if a new Tension Limiter is not 
installed) 


1. Маке sure brake drums are cold {бї correct 
adjustment. . 


2. Place handle in Me: 'ON' (brake applied) 
position. =-~. 


3. Grip the tension limiter housing to prevent it ` 


from spinning. Tighten the equalizer nut until 
the front. cable tension measures 1556 N (350 
Ibs). | 


| 4. Place the handle in the released position then 

re-apply the parking brake system. Check that 

- the front cable tension is at least 1378 М (310 
Ibs). 


5. Release the parking brake and check for rear 
‚ wheel drag. | 


6. If rear wheel brake. drag: is noted after 
..' adjustment, the rear drums must be removed 
after the service and parking brakes have been 
adjusted. Check the clearance between the 
parking brake lever and the cam plate. The 
clearance should be 0.38mm (0.015 inch) with 

the brakes fully released. If the clearance is not 
within ОАО, саш {һе parking brake 


| cable. 
OPERATING . 
| LEVER NO, 
w O) 
PLATE = 
Z j 4 E ` 


0.38mm (0.015 INCH) [1 /: 
CLEARANCE ^ У, 





H5415-1A 


NOTE: The Tension Limiter will reset the parking 
brake tension anytime the system is disconnected 
provided the distance between the bracket and the 


cinch strap hook is reduced during adjustment. . 


When the cinch strap hook contacts the bracket, the 
system tension will increase significantly and over 
tensioning may result. If all available adjustment 
travel has been used the tension limited must be 
replaced. 


7. Place the parking brake pedal in the fully - 
released position, then check the slack in the | 


рагКіпа brake two rear cables. 


The cables should be tight enough to provide full 
application of the rear brake shoes, when the 
parking brake lever or foot pedal is placed i in the fully 
applied position, yet loose enough to ensure 
complete release of the brake shoes when the lever 
| isin ume eae РА 
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Cable Actuated Transmission. Mounted. 
Parking Brake 


F-Super Duty Chassis Cab, Motor Home 
Chassis and Commercial Stripped Chassis 
Vehicles 


Field Adjustment 


Use this adjustment to correct excessive parking | 
brake control travel. 


1. Raisethe vehicle ona twin ы hoist and install 
| safety stands. 


2. Place the transmission in neutral, and release 
the parking brake. 


3. Loosen the parking brake adjusting clevis ат. 
nut several turns (spray the adjusting nut, 
threaded rod and the clevis with репецавла ой 
to ease > adjustment). | 


(ЕМЕН ІМ 
APPLIED | 
POSITION 






_ LOCKPIN 
|: . ` ` O LOCKNUT 
| LOOSENED 


CLEVIS 
PIN : 


TO SHORTEN ` то LENGTHEN 


‚ | H5977-1A 


4. Remove the байна рїп and the clevis Шш from | 


the adjusting clevis.. 


5. While the lever is being held tight i in the applied . 


position, screw the clevis (clockwise) onto the 
threaded end of the cable until the clevis pin 
can be inserted freely into the clevis and the 
brake actuating lever while the lever is being 
held үи іп the applied position, and the cable: 
is tight | 


6. Remove the clevis pin. Rotate the clevis 10 full. ` 


turns in a counterclockwise (loosening) 
direction (about 1/2 inch). Install the clevis pin 
into position. Install the locking pin and tighten 

. the clevis jam nut tight against the clevis. 
Recheck rotation of the driveshaft for freedom 
from drag. 


7. Remove the safety stands and lower the 


vehicle down off the hoist. 
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REMOVAL AND INSTALLATION 


Parking Brake Control 


F-150—F-350, E-150—E- 350, Bronco апа 
Ғ-бирег Duty | 


Removal 


1. Loosen the adjusting nut at the equalizer. On 
F-Super Duty series vehicles remove the clevis 
pin at the parking brake. 


2. Working from the engine compartment, remove 
the nuts attaching the parking brake control 
assembly to the dash panel. 


3. Working under the instrument panel, remove 
the bolt attaching the control assembly to the 
lower flange of the instrument panel. 


4. Remove the parking brake cable from the 


control assembly clevis by compressing the 

_ conduit end fitting prongs (using a 1/2 inch box 
wrench) holding the cable assembly to the 
control, remove the cable from the control. 
Remove the control. 





NUT PARKING BRAKE 
16-24 Nm CONTROL ASSEMBLY 
(12-18 FT-LB) 
VIEW A _ 
| BOLT 
11-18 N-m 
CABLE 8-13 FT- 
BALL END | idi Ee 
< | | PARKING 
; BRAKE 
PEDAL 


CONTROL 
INSTALLING = ASSEMBLY 
.. POSITION | . CLEVIS ` 


ROTATE TO 


INSTALLEO 
POSITION 





H5978-1A 


Installation 


1. Connect the forward ball end of the parking 
. brake cable to the clevis of the control 
assembly, and insert the cable assembly into 

the control assembly. Install hair pin retainer. 


2. Position the control. assembly on the lower 
flange of the instrument panel and install the 
attaching bolt. 


Parking Brake—Cable Actuated, Rear Wheels and Transmission Mounted | 


. Working from the engine compartment, install 
and tighten the nuts that attach the. parking 
brake control assembly to the dash panel 20.3 
М-т (15 ft-lbs) torque. 


Adjust the parking brake equalizer lever to its 

original position. On Super Duty series vehicles 

-install the parking brake clevis pin. Check cable 

. tension and adjust if necessary a as described | in 
this Section. 


Parking Brake Equalizer to Control 
Assembly Cable | 


Ғ-150--Ғ-350, Е-150--Е-350, Me 
Removal | 


1. Raise the vehicle on a hoist. Back off the 
equalizer nut and remove slug of front cable 
from the tension limiter. 


Remove the parking brake cable from the еді 
mount (F-Series and Bronco) or crossmember 
(Econoline) and all retaining clips. 


Lower the vehicle. Remove the forward ball end 
of the parking brake cable from the control 
assembly clevis. | 


Remove the cable from the control REUS by F 


compressing the conduit end fitting prongs (use 
1⁄2 inch box wrench). · 


Using a fish wire or cord attached to the о 
lever епа of the cable, remove the cable from 
the vehicle. 


| EQUALIZER INSTALLATION 
F-150 - Ғ-350 AND BRONCO - TYPICAL 
CABLE АМО 


CONDUIT ASSEMBLY - 
(RIGHT BRAKE) 


wes 


SLACK a = 
ADJUSTER 2A602 SPRING 
20389 


FA 95. 


(Өш еў T. = 59 | 


CABLE ADJUSTING 


SUC NUT CABLE AND 


CONDUIT ASSEMBLY 
(LEFT BRAKE) 


CABLE TO 
CONTROL ASSEMBLY ` H5979-1A 
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REMOVAL AND INSTALLATION (Continued) 

























_ EQUALIZER INSTALLATION E-150 — E-350 — TYPICAL 
BEEN ^ BRACKET 

nos 5A246 
_ CABLE AND CONDUIT 


ASSEMBLY 
2A635-(RH) 






Жо SPRING) | 
. SLACK 2A651 [ E = 
ADJUSTER 1 y. 





. CABLE AND 
CONDUIT ASSEMBLY 
809-(LH) 


^ 2А602 


CABLE ТО 
CONTROL ASSEMBLY 
" 2853 





Installation 


1. Transfer the fish wire or cord to the new cable. 

Position the cable in the vehicle, routing the 
cable through the dash panel. Remove the fish 
wire and secure the cable to the control. : 


2. Connect the forward ball end of the brake cable 
^. to the clevis of the control assembly. Raise the 
vehicle on а hoist. ^ с | 


3. Route the cable through cab mount (F-Series) 
or through the cross members (Econoline) and 
. secure in place with retaining clips (Econoline). 


4. Connect the slug of the cable to the Tension 
Limiter connector. Adjust the parking brake 
cable at the equalizer using initial adjustment or 
field adjustment, as appropriate. 


5. Rotate both rear wheels to be sure that the 
parking brakes are not dragging. 





Parking 
Cable | | 
F-150—F-350, E-150—E-350, Bronco 

Removal | ж | 


Brake Equalizer to Rear Wheel ` 


1. :Raise the: vehicle and remove the hub сар, 
wheel, Tension Limiter and brake drum. 
Remove the locknut on the threaded rod and 
disconnect the cable from the equalizer. 


2. Compress the prongs that retain the cable 
housing to the frame bracket (F-Series and 
. Bronco) or crossmember (Econoline), and pull 
the cable and housing out of the bracket or 
crossmember. 


. Parking Brake—Cable Actuated, Rear Wheels and Transmission Mounted 





REAR ` | 
Bean К/П (( 


e Е | 
| C 
| МЧС м 


чи 








Working оп the wheel. side compress the 
prongs on the cable retainer so they can pass 
through the hole in the brake backing plate. 
Draw the cable retainer out of the hole. 


CABLE ` 


= ` ANCHOR 
C X | 
мМ. "E 


* 







AE E> 


_ CABLE. V. 
RETAINER ` BRAKE - 
BACKING. 


PLATE 
|  H5981-1A 


With the spring tension off the parking brake 
lever, lift the cable out of the slot in the lever, 
and remove the cable through the brake 
backing plate hole. | 


Installation 


1. 


Pull the cable.through the brake backing plate 
until the end of the cable is inserted over the 
slot in the parking brake lever. Pull the excess 
slack from the cable and insert the cable 
housing into the brake backing plate access 
hole until the retainer prongs expand. 


Insert the front end of the cable housing 
through the frame crossmember bracket until: 
the prong expands. Insert the ball end of the 


cable into the key hole slots on the equalizer, 


rotate the equalizer 90% and recouple the 
Tension Limiter threaded rod to the equalizer. 


On vehicles with web ledge brakes, check . 
the clearance between the parking brake 
operating lever and cam plate. The clearance 
should be 0.38mm (0.015 inch) when the 


‚ brakes are fully released. 


OPERATING 
LEVER 


:0.38mm (0.015 INCH) 
CLEARANCE 


H5415-1A 
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REMOVAL AND INSTALLATION (Continued) 










Install the rear brake drum, wheel, and hub cap, 
and adjust the rear brake shoes. 


4. Adjust the parking brake tension using initial 
adjustment or Field Adjustment procedure as 
_ outlined in this Section. | 


25. Rotate both rear wheels to be sure that the 
parking brakes are not dragging. | 


Transmission Mounted Parking Brake 
Assembly—F-Super Duty Series Vehicles 


Removal 


1. Place the transmission into gear and release 
. the parking brake control cable. The pedal (or 
lever) must be in the fully released position. 


| 2. Raisethe vehicle on a twin post hoist and install 
safety stands. | | 


3.. Disconnect and remove the speedometer cable 
from the Іей hand side of the parking brake | 
assembly. | 20 | 


4. Apply penetrating oil to the adjusting clevis, jam 
nut and the threaded end of the brake cable. 


5. Loosen the jam nut and remove the locking pin 

. from the clevis pin. Remove clevis pin, clevis, 

and jam nut from the brake cable. Remove 
cable from the bracket on the case. | 


6. Remove the bolts attaching the drive shaft to 
the parking brake assembly output flange. 
‘Remove the driveshaft and move it to one side 
out of the way. Wire it up to the frame. 


7. Remove the 6 hex head bolts attaching the 
parking brake assembly to the transmission 
extension housing and remove the complete 
parking brake assembly from the transmission. 


BOLT (6) TO DOWEL 





34-58 М-т PIN 
(25-43 FT-LB) | 





— PARKING 
m | ВВАКЕ 
кн ASSEMBLY 
(д TRANSMISSION 
EXTENSION | | 
| Н5983-1А 


HOUSING . 





Parking Brake—Cable Actuated, Rear Wheels and Transmission Mounted 


Installation EE 
(4. 








: APPLIED | 








6. Screw the jam nut and adiusting clevis onto the 


LEVER IN 


POSITION 


A 
-— \7 


12-70-11 


With the parking brake assembly in the as 
installed position, fill the parking brake 
assembly with Motorcraft МЕНСОМ(я) EAAZ- 
19582-B (ESP-M2C166-H) or equivalent to the 
bottom of the filler hole. Install and tighten the 
filler plug to 35-40 М-т (25-30 ft-lb). 


Using two guide bolts or drift pins, attach the 
parking brake assembly to the transmission 
splined output shaft, and transmission 
extension housing. | | 


Install 6 new һех head bolts to attach parking 
brake assembly to the transmission extension. | 
housing (Do not reuse old bolts). Tighten the 
bolts to 34-58 М-т (25-43 ft-lbs). ` ` 


Attach the driveshaft to the output flange, and 
tighten the bolts to 20-27 М-т (15-20 ft-Ibs). 


Install the parking brake cable into the 
mounting bracket, and snap into position. 


ACTUATING 
AR 
LOCKING 
PIN 


LOCKNUT 


CLEVIS  CLEVIS 
PIN 


THREADEO 
-© CABLE 
END. 


threaded end of the brake cable. 






4- LOCKPIN 


| I er LOCKNUT 
| LOOSENED 








TO SHORTEN © то LENGTHEN 


— H5977-1A 
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REMOVAL АМО INSTALLATION (Continued) 














Screw the clevis clockwise (tightening) until the. 

clevis pin can be inserted freely into the clevis 

and the brake actuating lever, while the lever is 

being held tight in the applied position, and the 

cable is held tight. = | 

8. Remove the clevis рт. Rotate the clevis 10 full. 
turns in the counter clockwise (loosening) 
direction (about 1/2 inch). 






DISASSEMBLY AND ASSEMBLY . 


Transmission Mounted Parking Brake 
Disassembly | THEE 7 
NOTE: То replace the brake assembly, brake shoe 
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Remove the snap ring retaining the 
speedometer drive onto the shaft. Remove the 


. speedometer drive gear. 


Using puller D80L-1002-L with bearing cone 
remover D79L-4621-A and stop plate D80L- 
630-6, remove the inner bearing cone from the 
mainshaft. | 


Remove the output shaft and brake assembly 
from the vise. Turn the shaft assembly over and . 
put the threaded end in the vise. Be sure to use 
soft jaw inserts to protect the mainshaft. 


Remove the 4 hex nuts attaching the flange and 
brake drum to.the output shaft. Remove the 
drum and flange from the output shaft. 






. NOTE: The drum, yoke/flange, and mainshaft are 
balanced as a unit, and must be marked to assure 
that they are assembled in the same position. Leave 
the bolts іп the output flange. Ң 


and lining assemblies, or other operational 
components the complete parking brake assembly 
must be removed from the vehicle. 


1. Remove the parking brake assembly as 






outlined in Removal and Installation— 
Transmission Mounted Parking Brake, in this 
Section. 


2.. Using Tool T70T-4252-F or equivalent, remove 
_ the 65mm hex locknut from the mainshaft. 









LOCKNUT SOCKET 
TOOL-T70T-4252-F 





PARKING BRAKE 
ASSEMBLY 








H5985-1B 







Using a suitable press, remove the mainshaft, 
brake drum and output flange out of the case 
assembly. 


PARKING 
BRAKE 
. ASSEMBLY . 






H7055-1A 








ATTACHING 
NUT (4) 


BRAKE 
DRUM 
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Remove the input shaft oil seal, зрасег, O-ring, 
bearing cone assembly and bearing cup from 
the input shaft end of the case using tool 
number T77F-1102-A, or equivalent. | 


Remove the 4 bolts attaching the splash shield 
and brake assembly to the case. Remove the 
brake assembly and splash shield from the 
case. | 
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DISASSEMBLY АМО ASSEMBLY (Continued) 








10. Remove the brake actuating lever and the lever 
spring from the case. 


NOTE: For brake assembly component repair, refer 
to brake component repair in this Section. 


11. Using tool T77F-1102-A remove the outer 
bearing cup. | 


12. Unscrew апа remove the vent from the case. 


Brake Shoes 


Disassembly 


1. Holding the brake assembly securely, remove 
the two brake shoe return springs using a 
suitable brake spring tool. 


Spread the free ends of the brake shoes apart 
and remove the brake shoes from the lower 
anchor pin. Remove the shoe-to-shoe spring. 


Clean апу grease or contamination from the 
support plate. Remove contamination from the 
shoe guide lugs and other shoe bearing 
surfaces with sand paper. | 


SUPPORT PLATE 
` ASSEMBLY 


SHOE RETURN : 
SPRING 


‘SHOE RETURN 
SPRING UPPER 


ANCHOR 


| © © 
„ХО? 
OVER SHOE BEARING 


ANCHOR PIN ` SURFACES 
| ВВАКЕ 5НОЕ 


$НОЕ ТО 5НОЕ ASSEMBLY 


SPRING 


BRAKE SHOE 


ASSEMBLY H5990-1A 
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Coat the following areas with Ford Disc Brake 
Caliper Slide Grease D7AZ-19590-A. Use only 
a light application of grease at these points. 


e Camshaft lugs and ball of actuating lever. 


e Shoe guide lugs and shoe bearing points of 
the support plate assembly. 


Upper and lower anchor pins. 
Anchor pin contact points of the brake shoes. | 


Assembly 
1. 


Using new brake shoe and lining assemblies, 
install new shoe-to-shoe springs into the lower 
holes of the brake shoes. 


Spread the opposite ends of the shoes and 
assemble the lower ends of the shoes over the 
shoulder of the lower anchor pin, twisting the 
shoes into position. Move the upper ends of the 
shoes to the upper anchor pin, inserting the 
shoe webs between the shoe guide lugs and 
the bearing surfaces of the support plate. 


With the upper ends of the shoes against the 
upper anchor pin, install two new shoe return 
springs. Install the short hooked end of each 
spring into the upper holes of the brake shoes 
and hook the opposite end of each spring over 
the anchor ріп nib, using a suitable spring 
installation tool. Be sure the open end of the 
spring hook faces toward the brake centerline. 


BRAKE SPRING 
INSTALLATION 


SHOE RETURN 
SPRING 


H5991-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 



















Transmission Mounted Parking Brake 
Assembly | 
1. 


Press the plug into the output flange if plug was 
previously removed. Apply sealer to the lip of 
the plug. Press into place with the lip of the plug 
facing outward. The plug must be flush with the 
edge of the bore. М 


Тип the case over and install the outer bearing 
cup into the case. Press in using tool T88T- 


` 2598-Е (or equivalent) until the bearing cup 
_ bottoms in the Боге. . 


Install the inner bearing cone assembly into the 
cup. 


H7056-1A 


Apply a light coating of sealer to the outer edge 
of the outer oil seal. Position the oil seal in the 
bore of the case with the sealing. lip facing 
inward. Press the seal into the bore of the case 


. using tool T88T-2598-C, or equivalent. Press 


the seal in flush with the bore surface. 


OIL SEAL 
REPLACER 
TOOL 

' Т88Т-2598-С 


Н6256-1А 
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5. Install the actuating lever spring in the boss in 
the case. | | 


ACTUATING 
LEVER 
SPRING 
H5994-1A 





Apply a light coating of Ford Disc Brake Caliper 
Slide Grease D7AZ-19590-A, or equivalent to 
the ball of the actuating lever. Install the lever 
(ball end) into the hole in the boss of the case, 
. through the coiled end of the spring. 






ACTUATING 


Position the backing plate and brake assembly 
into position on the case. Insert the actuating 
lever (cam end) into position in the brake 
assembly. | 






LOWER BRAKE 

SHOE (WHEN 
` INSTALLED) — 
(DARK COLORED 
LINING) 






ANSTALLED) 





ACTUATING : (LIGHT ` 
LEVER COLORED LINING) 
H5996-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


Attach the brake assembly and backing plate to 
the case with 4 hex head bolts. Tighten the 
bolts to 118-122 М-т (87-91 ft-Ib). Attach 
. retracting spring to the actuating lever while 
bending the long end to snap over the lever. 


. Place the mainshaft in a vise with the flanged 
end up. Protect the shaft with soft jaw inserts. 


. Install the brake drum and output flange onto 
the flange end of the mainshaft. 


. Install the output flange onto the brake drum, 
aligning the marks made during disassembly (to 
insure that the balance is not disturbed). Install 
the 4 hex nuts and tighten to 113-117 №: m (83- 
87 ft-Ib). = | 


Н5997-1В 













12. Remove the mainshaft with drum assembly 
from the vise. Turn the unit over and clamp it 
securely in the vise. : i 





13. Install the case, onto the mainshaft guiding the 
shaft through the oil seal and bearing cone. 







ар 
ух = 


6—8 
4 —— — — 









DRUM AND 
MAINSHAFT 
(ASSEMBLED) 





H7057-1A 
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14. Using tool T88T-2598-F or equivalent, seat the 
output bearing onto the mainshaft. | 


15. Install the speedometer drive gear onto the 
mainshaft. Install the snap ring into the groove 
locking the speedometer gear to the shaft. 


SPEEDOMETER 
DRIVE GEAR 


16. Install the input bearing cup into the housing 
using tool T88T-2598-D, or equivalent. 


17. Install the shim on the mainshaft. 





NOTE: This shim determines mainshaft end play, 
and it is available in thicknesses in variances of 
0.0019 inches. 


18. Install the inner bearing cone onto the 
mainshaft. | | | 
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DISASSEMBLY AND ASSEMBLY (Continued) 













: In order to measure mainshaft end play, install the 
bearing spacer without the O-ring onto the 
mainshaft. | | 


firmly in the vise, screw the hex locknut onto the 
mainshaft. Tighten the nut to 288-292 N:m 
(212-216 ft-Ib). 


LOCKNUT SOCKET 
` TOOL-T70T-4252-F 





PARKING BRAKE 
ASSEMBLY 









H5985-1B 


20. Mount a dial indicator between the mainshaft 
and the case to check end play. Use dial 
indicator with bracketry TOOL-4201-C ог 
equivalent. ` | 













DIAL INDICATOR 
` WITH BRACKETRY 
- TOOL-4201-C 





H6000-1A . 


21. While rotating the case assembly on the 

mainshaft to center the bearings. Apply 
pressure up and down while taking an end play 
reading. A reading of 0.0019-0.0039 inches is 
required. If the reading is not to specification, a 
thicker or thinner shim must be used. 


19. With the case assembly and mainshaft clamped . -| 
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23. 

. add the necessary additional shims to obtain 
24. 
25. 





. Remove the locknut and the bearing spacer | 


12-70-16 





from the shaft. Pu 





If required, remove the inner bearing cone and 





the specified end play. 





Reinstall the inner bearing cone on the shaft. 





Coat the outer shell of a new input oil seal with 
sealer and install it in the bore of the case until it 
seats inside the bore. The sealing lip of the seal 
must face inward. | 2E 














SEAL INSTALLER ^^ 


TOOL-T88T-2598-C H6251-1A 








. Install a new O-ring in the notch of the bearing | 


spacer and install both parts onto the mainshaft 
until the space butts against the shoulder of the 
input bearing. ; | 2 












BEARING 
SPACER 
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DISASSEMBLY АМО ASSENBLY (Continued) 

















27. Installa new locknut on the shaft, and tighten to 29. Screw the vent into the case, and tighten it to 
288-292 М-т (212-216 ft-lb). — . | 12-16 М-т (8-12 ft-Ib). | 
28. Upset the outer lip of the locknut into the slot in 30. Remove the parking brake assembly from the 
. the shaft, using tool T70T-4252-F, or vise. ` 
equivalent. ғ. 31. With the parking brake іп the ав installed 


position, fill the case with Motorcraft 
МЕАСОМ® E4AZ-19582-B (ESP-M2C166-H) 
or equivalent through the filler hole. Fill to the 
bottom of the filler hole, and install and tighten. 
| the fill plug to 35-40 М-т (25-30 ft-lb). ` 
LOCKNUT SOCKET . | 


TOOL-T7OT-4252-F | 32. Reinstall the parking brake assembly аз’ 


outlined in this Section. 










PARKING BRAKE 
ASSEMBLY 


Н5985-1В 


Diagnosis Guides—Transmission Mounted 
Parking Brake | 


Transmission Mounted Parking Brake Trouble 


Shooting Procedure 


The following chart can be used when diagnosing transmission mounted parking brake units. 


| CONDITION 220 ` POSSIBLE CAUSE | | RESOLUTION 
Squeals or groans Glazed linings | Remove glaze тот linings using а Ше 
| | ог emery cloth. 














Misalignment of parts | Correct misalignment by tightening any 
Е loose brake or drum mounting bolts. 
Remove drum and clean out lining | 
dust and dirt. 
Мот out lining . Check for lining worn down to rivets — 
reline shoes if necessary. 


Bent or misaligned shoe .. | Check for misaligned shoe, rubbing 







Scraping noise 









against drum. Reline shoes if ` 
-` | necessary. 
Clicks 


Excessive clearance Adjust cable clevis. 


Eccentric or wobbling drum Inspect drum runout. Also check for 

2 worn or loose bearing оп: mainshaft. 
Check drum mounting bolts for 
tightness. 


Excessive linkage friction . | Check linkage pivot points for rust, 
binding, or lack of lubrication. 


CH6253-2A 
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. DISASSEMBLY AND ASSEMBLY (Continued) 


Grabbing icd 


Brake does not hold . 


Excessive linkage friction 


Worn out linings “` 


Excessive lining wear Brake drag 


` 


| drum 


SPECIFICATIONS 


PARKING BRAKE CABLE TENSION ADJUSTMENT 


















Bono _ [aw | 1556 —_ 
E150 E350 [sun |786” 


(т) Check rear cable tension with the. parking brake control fully in the last 
detent position. s | 


ROTUNDA EQUIPMENT ые Е 
. Мова Number 
| _ 021-00018 Cable Tension Gauge 







a CH3535-1B 


_ SPECIAL SERVICE TOOLS ú | | 
[Toot Number | — — Description 
TOT | Locknut Soket emm | 


















D80L-630-6 . | Step Plate A | | 
T77F-1102-A | Bearing Cup Puller ү | 





ku 


Outer Bearing Cup Installer | 
Oil Seal Replacer 













Dial Indicator with Bracketry 


CH6311-1B 
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x : Е M | . Rear Cable Tension ®© | 
Model | | 


“Ше | Nevom 


CH25064H _. 


[una вю 


0791 -4621-А | Bearing Cone Remover | | 
T88T-2598-D | Inner Bearing Cup Installer E 
Bearing Replacer | | 


12-70-18 


Brake lubricant or transmission ой on | Replace brake linings. Clean ой and 


x S . CONDITION > To POSSIBLE CAUSE | | "RESOLUTION > 7711 


excess brake lubricant from brake and | 
drum. Replace faulty oil seal at 
mainshaft. 


Excessive clearance prevents complete Adjust brake lining cable to take ир 
brake application __ | Slack in brake linkage. | 


| Grease soaked linings ` 


1 Repair source of leak, install new 
_ linings. s 
Check for linkage binding, and mis- 
alignment. Lubricate all pivot points. 
- -| Reline brake shoes. Check drum/yoke | ` 
for scoring and replace if necessary. 


Brake lever and camshaft adjustment 


| too tight. Also, inspect for broken or 


missing springs. ñ 


Rough drum surface or abrasive dirt in | Smooth drum with emery paper, or re- 


. | place drum, if drum is badly scored. 
| CAUTION: Drum to be replaced if in- 
- | side diameter exceeds 9.030 inches. 


CH6254-2A 


"TRANSMISSION MOUNTED PARKING BRAKE — TORQUE 


SPECIFICATIONS 










Driveshaft to ouput farge | 227 _ 


Description 






Driveshaft to output flange | 20-27 | 15-20 | 
СТИ 288292 | 2122 | 
уеп о оов | өй” 

| | 2530 | 





СН6255-1В. 
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(3000) 
SECTION TITLE PAGE SECTION TITLE ` PAGE 
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GENERAL STEERING SERVICE ... : 21......... 13-01-1 TUBE 220 cain ann воена .. 13-06-1 
INTEGRAL POWER STEERING GEAR— STEERING COLUMN—STRIPPED CHASSIS 
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SECTION 13-01 General Steering Service 
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VEHICLE APPLICATION 
Applies to All Е-150--350, F- 150—350, Bronco and 
F- Super Duty Series Vehicles. 


DESCRIPTION 


Steering Gear Model Identification 


Steering gears are identified by а: service 
identification tag fastened to the assembly. Tags are 
located and contain information as shown in Figs. 1 


and 2. F- Super Duty Commercial Stripped Chassis and 
Motor Home Chassis Vehicles use Bendix steering 
gears (Fig. 2). . 


DIAGNOSIS AND TESTING 


Power Steering—Preliminary Checks 


Make the following preliminary checks before 
servicing the power steering system. Check the fluid 
level, belt tension and the system for any signs of 


| leakage. If hoses are to be disconnected, label them 


_ DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


13-01-2 


prior to removal so they сап be easily identified for re- 
assembly. 


Pump Belt Check 


Check and adjust the power steering pump drive belt 
as described in Section 27-06, Accessory Drive Belt 
Service, Light Truck Engine Manual. 


Fluid Level Check 
Ford C-II Pump | 


1. Run the engine until the fluid reaches normal ` 
operating: temperatures, a. to 79°C Hen to : 


175?F). 


2. Turn the steering wheel all the way to the left and | 


right several times. Turn off the engine. 


3. Check the fluid level in the power steering Š 
reservoir. If the level is low, add Premium Power. . 
Steering Fluid, E6AZ-19582-AA (ESW-M2C33-F). 


or equivalent. Do not overfill the reservoir. 


Saginaw Pumps 


NOTE: Fluid level should be checked when potus 
required maintenance checks. 


1.. Runthe engine until the fluid is at normal operating 
temperature (approximately 74°-79°С 165?-175?F). 
Turn the steering wheel all the way from left to right 


. several times. Shut. off the engine. Remove the . 


reservoir filler cáp and check the fluid level on the 


dipstick. Level should be between the HOT mark 


and the end of the Lad 


FORD DESIGN INTEGRAL POWER 
STEERING GEAR 


. STEERING GEAR MODEL | 
SHIFT CODE 


TAG LOCATION 


UNDER COVER TO HOUSING BOLT 


- - FUNCTIONAL 
TEST CODE 
GROMMET 

`С2931-1Н 


YEAR, МОМТН, ОАҮ` 
BUILD DATE CODE: ` 


FIG. 1 ‘Steering Gear Identification | 


POWER STEERING GEAR NAMEPLATE INFORMATION 


| MONTH 
А E. ASSEMBLED 
BENDIX SERIAL (А = JAN. ЕТС.) 










ASSEMBLY 


NUMBER 
© PART NUMBER z 


BENDIX 


ESHT-SN 503-А|/ . | 


FABRICADO PELA BENDIX DO BRASIL | | 


YEAR 
ASSEMBLED 
(LAST DIGIT) | 

т  G6280-1B 


LOCATION ОҒ 
222 MANUFACTURE 


FIG. 2 Steering Gear Identification—Bendix 
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2. И the fluid level is low, add power steering fluid, 
Premium Power Steering Fluid, E6AZ-19582- AA 
` (ESW-M2C33-F) or equivalent to the proper level 
on the dipstick. 


3. When checking the fluid level after the steering 
system has been serviced, air must be bled from 
the system. 


4. With the engine off, add power Seance fluid to the 


‚ COLD mark on the dipstick. . 


5. Start the engine, run it at fast idle and re- check the 
. fluid level. Add fluid if necessary to the COLD 
mark. 


6. Bleed tis system by turning the wheels from side 
to side without hitting the stops. Maintain the fluid 
level just above the internal pump casting. Air must 
be eliminated from the fluid before normal steering 
action can be obtained. 


7. Return the wheels to the center position and 
continue to run the engine for two or three minutes. 
` Shut the engine off.  . 


8. Re-check the fluid level as described in «ара 1 

апа 2. Тһе fluid should be at the HOT mark on the 

` dipstick after the system - has stabilized at its 
normal operating temperature. 


9. Road test the vehicle to be certain the steering 


functions normally and is free from noise. 


_ ZF Pumps | | | | ы 
^. Check the fluid 1еуе! їп the power steering reservoir 


with the engine off. Use the HOT ог COLD markings on 
the dipstick, depending upon the fluid temperature. 


° o E for checking at. room temperature, 20°C 
70° 


° (175 d for normal operating. трган BUE 
175°F 


The fluid level must show ен the ADD and ` 


FULL markings on the dipstick. If the fluid is below the 
ADD mark, add fluid using Мегсоп®-П or equivalent. 
NOTE: After any major power. steering system or 
component overhaul, the system should be purged of 


old fluid and the oil filter аве Install new fluid and 
a new filter. 


External Leak Check 
Ford Power Steering Gear 
Refer to Fig. 3. 


1. With the vehicle engine off, wipe те complete 
power system dry (gear, pump; hoses, and 
connections). 


. 2. u Check oil level in pump's reservoir and adjust as 


directed in this Section. 


3. Start the engine and turn the steering wheel from . 
stop to stop several times. Do not hold the wheel 
against the Stops. to prevent damage to the 

_ pump. 

4. Determine the exact source of leakage by carefully 

observing the leakage areas shown in Fig. 3. 


5. To Stop leakage in the sector shaft nut (Point A, 
" Fig. 3), clean any contamination from nut and 
cover surface. Tighten the nut to 48-61 N-m (35- 

45 ft-lbs). Replace nut if leakage continues. ROGER 

the cover housing for damage. 
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B LEAK FROM SECTOR COVER FACE A LEAK AT SECTOR ADJUSTER 


General Steering Service | |. . 13-01-3 


D LEAK FROM INPUT SHAFT SEAL 


TIGHTEN BOLTS TO SPEC.. - | | REPLACE LOCKNUT. EXAMINE REPLACE INPUT SHAFT SEAL, 


REPLACE SECTOR COVER ` , SEALING SURFACE FOR 
O-RING . EXAMINE COVER l CONTAMINATION. 
AND HOUSING FOR DAMAGE f` | 


1 [= 


‚ REPLACE AS NECESSARY. 


E LEAK FROM VALVE MOUNTING 


FACE (FORD GEAR ONLY) 
CHECK 8OLTS FOR PROPER 


TORQUE. REPLACE VALVE 


HOUSING O- RING. 


F LEAK AT SECTOR SHAFT SEAL 
` REPLACE SECTOR SEALS AND 


FIG. 


10. 


11. 


SNAP RING. EXAMINE SECTOR 
SHAFT FOR PITTING OR 
CORROSION. REPLACE SECTOR - 
SHAFT IF NECESSARY: CHECK 
HOUSING ROLLER BEARING 

FOR DAMAGE. 





3 Oil Leakage Areas—Ford Power Steering Gear 


If leakage is observed at the sector shaft cover 


(Point B, Fig. 3), Tighten bolts to 75-94 N-m (55-70 
ft-lbs). Replace seal if leakage persists. Examine 


sealing surfaces for damage when replacing seal. 


For leakage at hose connections (Point C, Fig. 3) 
tighten the fitting nuts to specifications. If leakage 
persists upon tightening, remove the hose. If 


leakage is due to damaged hose threads, replace 


the hose. If tube seats. are damaged, replace the 


tube seats. ІҒ housing threads are badly stripped, 
replace the valve housing only. | 


To stop leakage at the input shaft seals (Point D, 


Fig. 3), replace the input shaft seals and snap ring.. 


Check the shaft surface for damage. Check the 


housing. seal bore for damage if leak continues. 


For leakage at the control valve housing, (Point E, 
Fig. 3), tighten the control valve housing bolts to 


41-62 N:m (30-45 ft-lbs). If leakage continues- 
replace the O-ring seals. Examine sealing surfaces 


for damage. 


If leakage is observed in the sector shaft seals 
(Point F, Fig. 3), replace the sector shaft seals and 
snap ring. Check the shaft surface for rust or other 
damage. Check the seal bore and snap ring groove 


. for. damage. Check. node roller. bearing for 


damage. 


If leakage is observed at any point in the housing 
casting, (Point G, Fig. 3), replace the B gear housing: 


Saginaw Pump 
Refer to Fig. 4. 


1. 


- For leakage between the pressure. hose » fitting nut 


and hose tube (View A, Fig. 4), tighten the nut to 


34-47 N:m (25-34 ft- -ibs) torque. If leakage 
persists, replace the pump pressure fitting and | 


DUST SEAL AND SNAP RING. 
EXAMINE SHAFT AND BORE ` 
FOR DAMAGE. 





С LOOSE HOSE FITTINGS © 


TIGHTEN HOSE FITTINGS TO 
SPECIFICATION. 


С MISSING/DAMAGED FITTING 
TUBE SEATS 


INSTALL/REPLACE TUBE SEATS. 


`] G LEAK FROM GEAR HOUSING 


FROM ANY SURFACE ` 
REPLACE GEAR HOUSING G4192-2C 


reface the hose tube flare. Replace the O- Tings or 
replace the hose as required. ` 


2. То stop leakage between the discharge fitting and. 
the pump body (View A, Fig. 4), tighten the fitting to 
38 М-т (35 ft-Ibs) torque. № leakage persists, 
replace both O-ring seals. 


З. For leakage shown in View B, Fig. 3, replace the 


reservoir O-ring. 


4. To stop leakage at the pump driveshaft (View C, 
Fig. 4), replace the driveshaft seal. 


5. For leakage between the return hose and pump 
inlet line, assure the clamp is located as shown in 
Fig. 4.. Tighten. clamp. If leakage is still evident, 
replace {һе return hose.. 


6. If leakage is observed at the bottom of the filler 
neck or at the inlet line, (Fig. 5), replace the 
reservoir. If there is leakage at the filler cap, check 
the oil level and correct as required. If leakage 
persists, with correct oil level and the cap tight, 
replace the cap. 


Ford С-И Pump 
Refer to Fig. 6. 


1. For leakage in rotor. shaft sed (View А, Fig. 6), | 
replace rotor shaft seal. | 


2. If the reservoir O-ring seal cake (View В, Fig. 6), 
replace O-ring seal. | 


3. For leakage at the return hose (View C. Fig. 6), E | 


tighten return hose clamp. 


4. For leakage at the outlet. fitting (View D, Fig. 6), 
_ tighten the outlet fitting to specification. if leakage 
continues: 


a. Replace O- -ring seals, if leak continues. 
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CLAMP MUST ВЕ BEHIND ВЕАО 
/— & TO THIS DIMESION 


х® OIL RETURN HOSE 


1.5-4.5mm 20-22mm | 
(0.06-0.18 <= (0. 76-0.88-»- 


INCH) мсн) 
| pog 


| PUMP TUBE 


CLAMP ' 


PRESSURE LINE 





FIG. 4 Deseret and Pump Leakage Areas—Discharge 
Pump 


Б. Check for damaged threads (cross-threaded) 
on the outlet fitting. If threads are damaged, 
replace outlet fitting. If housing cover threads 
are stripped, replace the pump housing cover. 


5. |f pressure hose tube nut leaks (View E, Fig. 6), 
tighten pressure hose tube nut to specifications. If 


leak continues: 
га. Replace O- “ring, if leak continues; 
b. Replace pressure hose assembly. 


6. `` If leakage occurs at filler cap check the oil level 
= and correct. as required. If leakage persists, 
| nd the Шы сар n: 'seal. See VIWE, Fig. 
6. | Т | 


Leak Checks — E Super Dus Striped vases 


^ Vehicles | 


1.: With Véhicie engine of wipe power steering hoses, 
steering gear, and reservoir to aid | in leak detection. 


2. f power steering. fluid does not already include 

| dye, mix one teaspoon of oil-soluble aniline dye 
into power steering. fluid: and fill reservoir to 
specification, if necessary. | 


. 3. With engine running at 1000-1500 RPM, turn | 


steering wheel all the way to the left and right 
several times. Do not hold wheels against far right 
or left position for more than 5 seconds to. prevent 
damage to pump. | | 


Shut off engine. Check for leaks. 


5. Determine exact source of leakage. 
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Line, O-Ring : and Driveshaft—Saginaw Power Steering 


+ 


RESERVOIR O:RING 


Te 
b 


DRIVESHAFT SEAL 





62251-20 


Reservoir Leaks—F-Super Duty Stripped Chassis 


| Vehicles | 


1 If leakage exists at reservoir ports, check hose 
~~ clamps for proper nstanalion and reservoir ports 
for cracks. 


2.. if leakage exists at reservoir m cap or dipstick, | 
check fluid level for overfilling. Siphon excess fluid ` 
out with a suction gun to proper level. № leakage 
persists, provide proper sealing and tightness. If 
cover/cap remains loose, inspect cover/cap, 
gasket or reservoir for damaged. Pica or b 
as necessary. 


Fitting and O- -Ring Leak Inspection: 


Since most fluid leaks occur at the fittings and 
connections in a power steering hydraulic system, these 
parts should be checked ids агу: other part is 
replaced. 


1. Clean the gades of the steering gear, the bottom 

. surfaces of the.pump, and all lines and fittings. Ве 

sure all dirt, oil, and grease is removed from 582 
where leaks - may exist. | 


2. Tighten all fittings, using a flare-nut wrench. Do not 
tighten the fittings with a standard open-end 
wrench. If a properly üghtened: bus leaks, 

_- replace the tube seat. 


Power Steering Tests : 


The pump flow and pressure tests will confirm or rule 
out the pump as the cause of steering system po omes 


Follow the steps below.. 


: Prior to performing the pump flow and: pressure tests, 
the following checks, for conditions which could cause 
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— FILLER CAP 
FILLER NECK — 


INLET LINE 


62262-18 | 


FIG. 5 Reservoir and Pump Leakage Areas—iniet Line, 
Filler Neck, and авав там Ромег rem 
Pump 


loss of power assist, must be performed and corrective 
action taken if necessary. | 

1. . Check pump reservoir for proper fluid level. 

2. Check tires for correct air pressure. 

3. Check pump belt for proper tension. 
4 


Check pump for correct mouet гапа уеһісіе 
application. 


5. Check for correct size pulleys on | pump and engine. 


6. Check entire system for damage, replacing parts | 


as necessary. 


If the above items are to specifications, or have been 
corrected, and the loss of assist still exists, test the 
power steering pump flow and pressure to determine 
whether the trouble is in the pump, power steering gear, 
or control valve using the following test equipment. 


Test Equipment—E-150-E-350, F-150-F-350, F- 
Super Duty Chassis Cab and Bronco 

1. Engine tachometer : 

2. Thermometer—-17?-140?C (0? to 300?F). 


3. One (1) Power Steering ADR D79L- а А | 


ог equivalent. 
4. One set of adapter fittings. 


Power Steering System Test | 


E-150-E-350, F-150-F-350, F-Super Duty Chassis. | 
Cab and Bronco 


The following test procedure used in conjunction with 
the Power Steering Analyzer, D79L-33610-A (Rotunda 
. Model) 014-00207, or equivalent provides a method for 
checking the complete power steering system. The 
Flow/Pressure Power Steering Analyzer can be used to 
determine the cause of hard steering and/or lack of 
assist problems. The analyzer provides readouts for the 
following: 


CAUTION: Possible contamination of the power | 


steering system fluid may cause permanent 


damage to gauges and instruments copo ei іп | 


the analyzer. 
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VIEW F 
FILLER CAP 


VIEW E 


PRESSURE HOSE 
TUBE NUT 


VIEW D 


OUTLET 
FITTING 


VIEW C 
RETURN HOSE 


a A 
ROTOR SHAFT SEAL 


VIEW B ` 
‘RESERVOIR O-RING SEAL 





G2933-1C 


FIG. 6 Filler Cap Fitting and Connection Leakage 
Areas—Ford СИ Pump 


System backpressure 
Pump. flow 7 
Steering gear internal leakage 


Power steering control valve:and cylinder internal 
leakage . 


The interpretation of the above readouts will 
determine which of the following conditions or 
components are the cause of the problem: 


1. Restriction in hoses or fittings 
Control valve and cylinder 
Sticking gear valve 
Inefficient pump cam pack 

. Sticking relief valve ` 
Binding іп suspension 


© т> © N 


Test Procedure 
_ Refer to Fig. 7. 


1. To connect the analyzer into the steering ESSE 
remove the pressure fitting from the pump and 
connect it into ше appropriate adapter of the ` 
analyzer. | 


2. Thread the other абар of the analyzer into the 
_ pump. > 
3. .Connect the analyzer to the adapters and tighten 
both connections to 15 foot-pounds maximum. 


NOTE: The analyzer may be connected at 
alternate points between the pump and the gear as 
illustrated for convenience. 


4. Add power steering fluid to the pump if required. 
Start the engine and run it for approximately two 
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STEERING PUMP 
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POWER STEERING. 
ANALYZER 
D79L-33610-A `: 


` POWER STEERING GEAR 


шелі 


EXISTING HOSE 
HIGH PRESSURE 


G2934-2B 


FIG. 7 Power Steering Analyzer Hook Up—Typical Installation 


. 10. 


(2) minutes with the idle set at manufacturer's 
specifications. 


Record the flow (gallons/min @ 170? +5°Е). If the 
flow is below two. (2) gallons/min., the pump may 
require, repair; however at this point continue the 
diagnosis. Check specification charts at the end.of 
this Section for flow and relief pressure against the 
pump model being tested. 


Record the pressure (psi @ 170? +5°F). № the 
pressure is above 150 psi, check hoses for 
restrictions and check the steering gear. 


Partially close the gate valve to build up 740 psi for 
С-І pumps, 620 psi for Saginaw pumps. Record 
flow (gallons/min. @ 170° +5°F). If the flow drops 
to a.level lower than the value on Chart | or Il, in 
the Specifications Section at the end of this 
Section.. Disassemble the pump and replace the 
cam pack. М the pressure plates are cracked or 
worn, replace them. Continue the diagnosis. 


Completely close and partially open the gate valve 
three (3) times. (Do not allow the valve to remain 
closed for more than five (5) seconds.) Record the 
pressure (psi). Check Chart | or И in the 
specifications Section at the end of this part for the 


pressure specification for the applicable pump 


model. If the pressure recorded is lower than the 
minimum specification listed, replace the .flow 


control valve in the pump. If the pressure recorded 


is above the maximum specification listed, the flow 
control valve in the pump should be removed and 


cleaned or replaced. 


Increase the engine speed from idle to 
approximately 1500 RPM. Record the flow 
(gallons/min.). If the flow varies more than one (1) 
gallon/min. from the flow recorded in Step 5, the 
flow control valve in the pump should be removed, 
and cleaned or replaced. 


Turn (or have someone turn) the Seeha wheel to 
the left and right stops. Record the pressure (psi) 
and flow (gallons/min.) at the stops. The pressure 
developed at both stops should be nearly the same 
as the maximum pump output pressure recorded in 
Step 8. At the same time the flow should (Гор 
below .5 gallons/min. 


If the pressure does not reach maximum output Or 
the flow does not drop below specified value, 
excessive internal leakage is occurring. Remove 
and disassemble the steering gear and remove the 
control valve. Replace damaged or broken parts. 


11. Turn (or have someone turn) the steering wheel 
slightly in both directions and release quickly while 
watching the pressure gauge. The needle should 

‚ move from the normal backpressure reading and 
snap back as the wheel is released. If it comes 

. back slowly, or sticks, the rotary valve in the 
steering gear is sticking. Remove, disassemble 
and clean the rotary valve. If the system is severely 
contaminated, both gear hoses, control valve, and 
pump must be completely disassembled and 
cleaned before reassembly. 


NOTE: If problem still exits, check ball joints, 
linkage, "ес... | 


Installation of the analyzer at the pump outlet is 
preferred (Fig. 7). И it is difficult to attach the 
analyzer at the pump, it may be installed at апу 
convenient location between the pump and the 
gear. 


Power Steering System Test 


. F-Super Duty Commercial Stripped Chassis and | 


Motor Home Chassis Vehicles 


The pump flow and pressure tests will confirm or rule 
out the pump as the cause of steering system problems. 


Prior to performing the pump flow.and pressure test, 
perform the Preliminary Checks above. 


|f all preliminary items are to specification, or have 
been corrected, and the loss of assist still exists, test 
the power steering pump flow and pressure to 
determine whether the trouble is in the pump, power 
steering gear, or the pressure relief valve, as follows: 


Preparation for Hydraulic Pressure/Flow Tests 


The power steering analyzer is to be used when the 
power steering system is suspected of erratic steering 
operation or insufficient power assist, and neither pump 
or gear have sustained failure or internal damage that 
may contaminate the fluid in the steering system. The 
Rotunda Analyzer Kit 014-00230 consists of a pressure 
gauge, flow meter, shutoff valve, thermometer, hose 
and adapter attachments. | 


CAUTION: Possible contamination `of the power 


steering system fluid may cause permanent 


damage to gauges and instruments incorporated in 
the analyzer. | 


1... To connect. analyzer into steering system, 
disconnect pressure line from connector at the . 
' pump, аз indicated in the: diagram (Fig. 9). 
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FIG. 8 Power Steering System Purging Tool—For Ford 


С-ІІ Pump 


Thread proper Rips to connector and to 


pressure line. 


Connect analyzer to adapters. Tighten both 
connections to proper specification. Ensure 
analyzer line. at shutoff valve end is connected to 
steering gear end of vehicle power steering system 
as indicated in the diagram. 


Fully open shutoff valve, start engine and purge air 
from power steering system by steering to full left 


and right turn position several times. Shut off 
engine and check connections for leaks. 


` Check for proper fluid level at reservoir and add or 
remove fluid as required. Check for air in system by - 


restarting engine. Partially close shutoff valve and 
view pressure gauge. If gauge needle vibration is 
excessive, too much air remains in system. 
(Repeat Step 4 if necessary). 


Install thermometer : provided with analyzer in 
reservoir and connect tachometer to engine. 


Pressure, Flow and Leakage Tests 


Preliminary Test 


1. 


Connect Rotunda Analyzer Kit 014-00230 or 


equivalent to power steering system as shown in 
the test diagram. Be sure shutoff valve is fully 
open. 


Align front wheels in straight ahead position, and 


place transmission in NEUTRAL. Engage parking | 


brake. 


Start engine and partially. close pressure line 

shutoff valve until 5516-6900 kPa (800-1000 psi) is 

read at pressure gauge. When temperature of 

power steering fluid in reservoir reaches 50%С 

ыр. fully open ШЫ valve апа turn engine 
f 


System Back Pressure Check 


1. 


Ensure shutoff is fully open. 
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POWER STEERING 
GEAR 


OIL 
RESERVOIR “ 


` FLOW METER 


POWER STEERING (ANALYZER) 


PUMP G5594-1A 


9 Test Equipment Connection 


Start engine and increase speed to 2200 RPM. 
When fluid temperature reaches 55%С 115805)! 
record flow rate апа pressure. 


a. |f flow is below 13.2 liters (3.5 gallons) per 
minute, verify correct pump is installed. If 
correct,.continue testing to diagnose problem. 


b. If pressure exceeds 552 kPa (80 psi), check 
lines for kinks or obstructions. If none are 
found and pressure remains high, continue 
testing: to diagnose problem. О. 


Minimum Pump Flow 


1. 
2. 


3. 


Decrease engine speed to 600 RPM. 


Slowly close shutoff valve to increase pressure to 
8274 kPa (1200 psi). 


Record flow: rate at 55°C (130°F). 


If flow rate is below 8.3 liters (2.2 gallons) рег 
minute, verify correct pump is installed. Pump may 
require repair or replacement, especially if flow at 
2200 RPM is also below specification. 


Relief Pressure Test—Power Steering Pump 


"s 


With engine at 600 RPM, close shutoff valve and 
read pressure gauge. Note flow rate is zero. Open 
shutoff valve quickly after reading gauge pressure 
and note flow rate returns to normal. If pressure 
reading is below 140 bar (203 psi) or above 155 
bar (255 psi), repair ог шаны of relief valve 
is necessary. 


_ CAUTION: The shutoff valve must not remain closed 


longer than five seconds г. Vamager to the pump 
may result. 


2. 


3. 


Allow power steering pump fluid to cool to 55°С 
(130°F) before resuming testing. 


With the engine at full governed R.P.M., close the . 
shutoff valve and note the flow reads 0. QUICKLY 
OPEN THE SHUTOFF VALVE, and note that the 
flow rate immediately returns to normal. Repeat 
this test once but do not allow fluid temperature to 
exceed 95°С (200°F). | 


If flow rate does not immediately return to normal, pump 


repair or replacement is indicated. 
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| Relief Pressure Test and Internal Leakage Test— 
Power Steering Gear 


1. То test the pressure relief valve and internal 


leakage or the power steering gear, itis necessary - 


to prevent operation of the gear's poppet valves 
contained in the piston. This can be accomplished 
by placing a steel block between the axle stop and 
the adjusting screw (Fig. 10). The block should be 
a minimum of 25.4 mm (1 inch) thick and long 
enough to be inserted without danger of pinching 
fingers. Keep fingers clear of pinch points and be 
sure block is square to points of contact. 


WARNING: FAILURE TO FOLLOW THESE 
INSTRUCTIONS CAN RESULT IN SERIOUS INJURY 
OR DAMAGE TO THE EQUIPMENT. 


2. Check fluid temperature in the reservoir. 
Thermometer reading should be approximately 
55°C (130%Ғ0 at start of the test and shutoff valve 
on flow meter must be totally open. 


3. Turn the steering wheel until the axle stops contact 

` . the spacer block. Apply sufficient torque to the 

steering wheel to assure the power steering gear 

control valve is completely open in the direction of 

the turn. At this time the pressure gauge will read 

the gear pressure relief setting. If the pressure 

. reading is above 1400 kPa (2052 psi) or below 

. 2055 kPa (1950 psi) relief valve adjustment or 
repair is necessary. 


CAUTION: When performing this test, do not hold 
the torque on the steering wheel for more than 5 
seconds beyond the time the pressure relief setting 
of the gear has been reached. It may damaged the 
unit or cause the temperature of the oil to raise 
beyond 93°C (200°F). 


4. Іп order to test steering gear for internal leakage it 
is necessary to temporarily adjust setting of power 
steering gear pressure relief bypass valve above 
that of power steering pump relief valve (Fig. 11). 


With the engine stopped, remove plug from valve 
body using 26mm socket. With plug removed, insert a 
sufficient member of additional shims into socket 
portion of a plug to ensure pressure relief bypass valve 
setting is above that of power steering pump (Fig. 11). 
Ordinary 3/8 inch O.D. flat washers may be used for 


Ф АХ(Е 5ТОР 
О; 


_ G5093-1A ` 


FIG. 10 Checking Pressure Relief 
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shimming. Generally, 3-6mm (1/8-1/4 inch) of 
additional shimming thickness is sufficient to raise 
pressure to required level. 


5. Run the engine at idle. Turn steering wheel until 
axle stop contacts spacer block. Refer to 
illustration under Step 3. Apply a sufficient torque 
to steering wheel to ensure power steering gear -` 
control valve is completely open in direction of- 
turn. Observe the following: 


a. Gauge pressure should read the same as the 
power steering pump relief pressure. (See Step 
1 under "Relief Pressure Test—Power 
Steering Pump."’). 


b. With system pressure at pump relief, read flow | 
meter. If a flow greater than 3.3L (3.5 quarts) 
per minute is noted, internal leakage 1$. 
excessive and steering gear requires repair. 


6. Repeat Step 5, turning steering wheel in the 
opposite direction. 


NOTE: Remove the shims which were installed in Step | 
4 from the steering gear pressure relief bypass valve. 


Purging Power Steering System of Air 


Air trapped in the power steering system, which causes 
a whine-type noise between 17-39 km/h (20-45 mph) 

on light acceleration, can be removed by using a power 
steering pump air evacuator assembly ыы Tool) or 
the VACUUM FILL PROCESS. 


Devac System 
Fabricate a DEVAC purging tool as shown in Fig. 8 for 


Ford C-ll pump, or Fig. 12 for Saginaw pump. 


The procedure for removing Шы air is as 
follows: 


1. Check the pump reservoir oil level to make certain | 
the fluid level is correct (add fluid if low, siphon out 
fluid if level is above full mark). 


2. Insert the rubber stopper end of the air evacuator 


assembly tightly into the filler tube. 


3. Connect a suitable length of hose from the other 

end of the air evacuator to a distributor machine or 

. air-conditioner vacuum pump. Do Not Use шім 
Vacuum. 


4. Let the engine idle for КЕННЕТ? 15 minutes. 
Turn steering wheel опе ІШІ cycle every five 
minutes. (Do not hit the stops.) This assists іп 
removing air trapped in the system. | 


5. Disconnect and remove the evacuator and reinstall 
the filler tube dipstick. 


VALVE BODY 





FIG. 11 Shimming Relief Valve 
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FIG. 12 Modified Pump Reservoir Cap—Saginaw Pump 


Start-Up Procedure (After Power Steering 
Pump or Gear Overhaul) 


Upon initial engine start-up after a power steering 
pump or gear overhaul (particularly the pump), there is 
very frequently much noise and aeration. This is due to 
air trapped in the overhauled unit which mixes with the 


surging fluid and causes aeration. The problem can be ` 


minimized if the following procedure is used: 
1. Disconnect the coil wire. ` 
2. Fill the reservoir. 


3. Crank the engine with the starter and .continue 
adding fluid until the level remains constant. Be 
careful to avoid prolonged cranking as the battery 
may be drained and the starter damaged. 


4. Rotate the steering wheel approximately 30 
degrees each side of center while continuing to 
crank the engine. 


5. Re-check the fluid level and fill as required. 
6. Reconnect the coil wire. 


7. Start the engine and allow it to run for several 
minutes. 


8. Rotate the steering wheel from stop to stop. 

9. Shut off the engine and re-check the fluid level— 
add as required. 

Diagnosis Guides 


The diagnosis guides in this Section can be used as 
an aid in diagnosing steering system problems. For 
additional diagnosis procedure, refer to Section 19-01, 
Roadability. 


NOTE: Refer to Specification Guide for. correct 
lubricant. 


ADJUSTMENTS 


Clear Vision Adjustment. 
E-150—E-250—E-350 


Steering wheel misalignment (improper clear vision) 
on F-Super Duty Commercial Stripped Chassis and 
Motor Home Chassis vehicles can be corrected only by 
removing and recentering the steering wheel. Because 
the steering linkage has only one tie rod adjustment, 





improper clear vision cannot be corrected by 
adjustment of the steering linkage or suspension 
components. If improper clear vision is attempted to be 
corrected by adjustment of the tie- rod 55 groay | 
misadjusted toe may result. | 


E-150-E-250-E-350, F-150—F-250—F-350, F-Super 
Duty Chassis Cab and Bronco 


Steering wheel clear vision is preset at assembly prior 
to toe adjustment and cannot be adjusted by removing 
the steering wheel and arbitrarily mis-indexing the wheel 


_ and center shaft alignment. Improper clear vision is ап 


indication that toe is incorrect. 


Refer to Section 13-06, Steering Column—Shift Rod 
Within Tube and Section 14- 01; General Suspension 
Service for the clear vision adjustment. 


CLEANING AND INSPECTION 


Power Steering Gear 
Cleaning | 


Disassembly and assembly of {һе steering gear апа 
the sub-assemblies must be made оп а clean 
workbench. As in repairing any hydraulically-operated 
unit, cleanliness is of utmost importance. The bench, 
tools, and parts must be kept clean at all times. 
Thoroughly clean the.exterior of the unit with a suitable 
solvent and, when necessary, drain as much of the 
hydràulic fluid (or gear grease) as possible. Handle all 
parts very carefully to avoid nicks, burrs, scratches and 
dirt, which could make the parts unfit for use. 


Do not clean, wash or soak seals in the cleaning | 
solvent. 


Inspection 
1. Check input shaft bearing for damage. Replace if 
necessary. 


2. Inspect the valve housing for scoring or burrs. 


3. Inspect the tube seats in the pressure and return 
ports in the housing for nicks, etc. If necessary, 
replace tube seats. 


4. Check all fluid passages for obstruction or leakage. 


5. Inspect the steering gear housing for cracks, 
stripped threads, and mating surfaces for burrs. 
Inspect the piston bore of the housing or scoring. 
Check roller bearings for damage. If necessary, 
replace the housing. 


6. Check the input shaft bearing after installation to 
be sure that it rotates without binding or. 


roughness. 

7. Check the piston rack teeth and sector shaft teeth 
for nicks and burrs. z 

Flushing 


Should it be necessary to TT an inoperative 
power steering pump when fluid contamination could 
have occurred, flushing the steering gear is required 
when installing the repaired pump. 


1. Remove the power steering pump and remove the 
pulley as outlined in Section 13-52, Power Steering 
Pump—Saginaw, ог 13-53 Power Steering Pump 
C-Il. 


2. Install the pulley on the repaired pump. Install the 
pump and connect only the pressure hose to the 
pump. 
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AME SLM STEERING SYSTEM PROBLEMS — 
| — сомотом . —— POSSIBLE CAUSE RESOLUTION 


Power steering pump leaks. . 1. Fluid, cap and dipstick.. 





1. Check for indications of false 
leakage — overfilled reservoir, 
improperly installed, damaged or 
lost cap or dipstick. - 










: Loose or Е пове; 


. Repair ог replace ав required. 
connections. | | | 


: Leakage between reservoir and - 
housing. 


. Repair or replace as required. 





. Replace shaft seal or pump. 
. Adjust or reposition as required. 







. Leakage at pump shaft seal area. 










Noise in steering column. . Steering column cover interference. 


(Squeak or creak) | . Steering column out of alignment. . Align or adjust as required. 















o N -la 


. Lack of lubrication where hom | 
‘brush contacts rub plate of steering 
wheel. 


. Lube or adjust as required. 





.. Loose steering column mounting 
.. bolts. 


5. Flex coupling bottoming. 


. Tighten to specification. 










(Clunk) | 5. Align.or adjust as required. 


6. Loose pot coupling to steering 6. Tighten to specification. 


column bolt.: 





= | . Improper steering gear mesh load. | 7. Readjust to specification. - 
Excessive Steering Effort — . Improper oversized tires. . Install correct tire and wheel 
| | L LT | 78275 IE combination. 


. Tires not uniform.  . . Install correct tire and wheel 
| combination. 


3. Tire pressure. | : | 3. Adjust air pressure in tires. ` 


. Misaligned flexible coupling (if so | 4. Align or adjust as required. 
. equipped) to gear interference. | | | 





. Steering wheel to column . Align or adjust as required. . 
interference. | 

. Steering column alignment. _ | 6. Align or adjust as required 

(E-150 — E-350). 

. Steering linkage or front axle . Lube, inspect, adjust or r as 
spindle pins for a binding condition required. 

_ or lack of lubrication. | | | 

. Bind in front axle spindle thrust . . Lube, inspect, adjust or replace as 
bearings. | required. 

. Steering gear adjustment. | Š Adjust to specification. 

| | | CG3859-2C 
3 Place the fluid return- line from the gear in a time, cycle the steering wheel from stop to stop. Be 
Suitable container and plug the reservoir return careful to avoid excessive cranking as the battery ` 
. tube. Е will be drained and the starter damaged. 


4. Fill the reservoir with Brora Power Steering 7 
яша, E6AZ-19582-AA (ESW-M2C23-F) ог 
| equivalent on Ford -C-II pumps ane оп Saginaw : 4 
Pumps. 8. Remove the plug from the reservoir return tube, | 
25. Disconnect the coil wire to prevent the oT нот апа attach the return hose to the reservoir. 
‚ starting and raise the front wheels off the ground. | 


As soon as all of the lubricant has been poured in, 
turn off the ignition key, and attach. the coil wire. - 


2 9. Check the reservoir fluid level. If low, add fluid to 
6. While approximately two.quarts of steering gear the proper level. Do not overfill. 
fluid are being poured into the reservoir, turn the F 
engine over using the ignition key. At the same 10. Lower the vehicle. xs ES 
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STEERING SYSTEM PROBLEMS (Cont'd.) 


| CONDITION b | POSSIBLE CAUSE | - RESOLUTION 


Excessive Steering Effort (Cont'd.) | 10. Power steering pump belt loose, 10. Inspect, adjust belt tension or 
glazed or broken. replace as required. 
















11. Power steering pump fluid level ` 


11. Add fluid, tighten connections and 
and possible leak in system. 


correct as necessary. 








12. Power steering pump pressure 


12. Conduct pump flow and relief 
and flow below specification. 


. pressure tests and adjust or 
repair as necessary. 



























. Add fluid, tighten connections 


. Air in power steering system. 
Ea and bleed system. 





14. Replace with correctly specified 
fluid. 


‚ Contaminated fluid, incorrect fluid. 










. Inspect, remove obstruction(s) 
and repair or replace as required. 


. Obstruction within steering gear or 
lines (including bent or kinked 
steel tubing). 








. Inspect, repair or replace as 
required (Meshload Only). 


. Steering gear valve binding or 
gear out of adjustment (Integral 
Power Steering). 









. Inspect, repair or replace as 
required. 


1. Correct as required. 


17. Excessive internal gear leakage. 





















Wanders Side to Side — Loose ` 
Steering 


. Vehicle overloaded or unevenly 
loaded. 











2. Improper (mismatched) tires and 
wheels. 


. Install correct tire and wheel 
combination. 





3. Tire pressure. . Adjust air pressure in tires. 






. Loose steering gear mounting. - . Adjust to specification. 

















. Front and rear suspension 
components for looseness, wear or 
damage. 


5. Tighten or replace as necessary. 






6. Steering linkage connections for . Tighten or replace as necessary. . 


looseness, wear or damage. 






. Loose wheel lug nuts. 





. Tighten to specifications. 





. Spindle pin (king pin) binding. . Lubricate suspension. 






. Adjust to specification. 







.. Front wheel bearing adjustment. 






10. Flexible coupling fractured. 10. Replace as required. 
| 11. Set to specifications. 


12. Adjust to specification. 






11. Incorrect toe setting. 







12. Steering gear oe and 
т f 
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11. Start the engine and cycle the steering from stop to 2... Place the pressure line in a suitable container. 


stop to expel any trapped air from the system. — 3 Fill the reservoir with power steering fluid, Premium 
X Power Steering Fluid, E6AZ-19582- AA. (ESW- 
Ford C-II and Saginaw Power Steering Pump M2C33-F) or equivalent on Ford С-ІІ and Saginaw 
Flushing ' _ Pumps. | 
When contamination is noted while overhauling the 4. Disconnect the coil wire to prevent the engine Kom 
gear, it will be necessary to flush the power steering Starting. . 
pump: 5. While approximately two quarts ‘of the steering 
1. Leave all hoses connected, except the pressure gear fluid are being pours? into the reservoir, 
line at the gear. . engage the starter. 
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STEERING SYSTEM PROBLEMS (Cont'd.) 





























Pulls To One Side | 


and type. 
2. Tire pressure. 


adjustment. 


linkage. 


alignment. 


Returnability Poor - 












lines. 


6. As soon as all the fluid has been pos, in, turn ott 
the ignition... . | 


7. Attach the pressure. ‘hose at t. the gear. | 
8. _Спеск the reservoir fluid level. 


9. Crank the engine. with the starter and continue 
- adding fluid until the level remains constant. Lower 
the vehicle and attach the coil wire. 


10.. Start the engine and cycle the steering wheel from 
_ Stop to stop to expel any air from the system. 


CONDITION — O POSSIBLE CAUSE RESOLUTION | 
| 4. Check tire sizes of each wheel to 
be sure they are the same size 


3. Vehicle unevenly loaded. 
4. Improper brake operation or 


5. Front wheel bearing adjustment 
or faulty rear wheel bearing. | 


6. Broken or sagging springs on 
^. front and/or rear suspension. 


Loose steering géar mountings. 
Loose, worn or damaged кш 


9. Вепі spindle or spindle arm. 


10. Bent rear axle housing and/or 
loose, мот or damaged spring, | 
shock absorber and Suspension. | 
arm attaching points. 


11. Frame or underbody out of 


12. Front wheel alignment. 
13. Belted tires (misaligned belts). — 


14. Steering gear valve pn o or out | 
of adjustment. 







Tire pressure. 
Steering column alignment. 


I 3. Steering linkage for a binding. 
| ‚ condition or lack of lubrication. 


Spindle pin (king pin) binding. 
Tight front axle spindles. 


6. Bind in front axle spindle bolt 
__ thrust bearings. 


7. Set toe to specifications. 
8. . Steering gear adjustment. 
» Ken retum hose or tube. 


| 10. Obstruction with коа gear or 












1. Install correct tire and wheel 
combination. 





|2. Adjust air pressure in tire. 
3. Correct ав required. 


|4. inspect, adjust and correct as 
required. ` 










5. Adjust or replace as required. | 
6. Inspect and replace as required. 


Tighten to specification. 
| 8. Tighten and replace as required. 


9. Inspect and replace as required. 


10. Inspect, tighten and replace as | 
required. | 










11. ` Correct as required. 








| 12. Set to specification. - 
13. Replace as required. x 
14. Clean and replace as necessary. : 












. Adjust air pressure in tires. 
2. Align or adjust as required. 


3. - Lube, adjust or replace as 
required. x 


[4 Lubricate Suspension. 






Lube, correct as required. 
6. Lube, correct as required. 













7. Adjust as required. T 
8. Adjust to specification. 


Inspect and DUE or replace as 
required. 









:10. Inspect, remove obstructions ind | 
% repair or replace as required. 
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u Cleaning 


` Wash all parts except seals i ina chlorinated solvent 


. and. dry with compressed air. 


Inspection (Ford С-И Pump) 


To determine when to replace power steering pump 
components follow these guidelines. Some components 


must be replaced regardless of condition. 


1. Re-use the outlet fitting if the corners are not 
rounded and the threads intact. 
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STEERING SYSTEM PROBLEMS (Cont'd.) m 


|. CONDTON —— — | POSSIBLE CAUSE .—— ^ RESOLUTION. 


Shaking Shift Lever — Manual. 1. Check engine for proper tuning. 1. Tune engine. 
Steering Column | 




























2. Check the steering column 
mounting, the adjacent sheet ` 
metal area, the shift tube bushing 
and the shift linkage. 


2. Repair or replace the column | 
and/or components as required. ` 









. Repair, replace or adjust as ` 
required. 


3. Check engine and transmission 
insulators and mounts for 
alignment and movement. 









. Repair or replace transmission 
shift components as required. 


4. Check transmission shift lever(s) 
detent torque loading. 


E- 150 — E-250 — E-350 















Clear Vision Complaint — Steering 
Wheel Spokes Obscure View of 
Instrument Panel with Wheels in 
Straight Ahead Position 











1. Steering wheel mis-indexed оп 


. Remove steering wheel and align 
_ Steering column. | 


- on column. 






2. Adjust toe setting per Section 14- 


_ 2. Toe out of adjustment. 
2 01, General Suspension Service. 














3. Damaged or twisted sector shaft. 


; Replace Sector Snan. 
F-150 — F-250 — F-350 and Bronco | 





‚ Adjust toe setting per Section 14- 


1. Toe out of adjustment. 
| | 01, General Suspension Service. 










. Replace sector shaft. 


. Power Steering — 1. Check belt for proper tension ог. | 1. Tighten or replace belt as 
"LE glazing. | required. 


2. Damaged or twisted sector shaft. 


Pump Noisy ` ` i . 2. Low fluid level and possible 2. Refill to ых Ригде air 
leakage. ` - from system. Check for leaks. 
ie 5 | `. Repair as required. . 


Swish Type Noise | “әр 3. Fluid flow into the bypass vàlve of | 3. Normal noise. ` 
| | the pump valve housing with fluid | | 
temperature below 54°С (130°F). 


"y 


Whine Type Noise ` | ^ |' 4. Aerated fluid ог cam contour . Purge system of air. № condition 
| damaged. not resolved, replace rotor 
au © | | assembly. 


5. Check valve cover "O"-ring seal. . Replace valve cover очо 
“ seal. 24 


Clicking Mechanical Type Noise .- | 6. Pump slippers too long, excessive . Replace rotor assembly. 
wear of pumping elements, А | | 
excessive slipper to slot . | 
clearance, ог out of square slipper 
springs. | 


Сһайег Туре Noise “е ИР; Chipped corners on rotor outside . Replace rotor assembly. 
diameter or distorted ppa ' | 
spring. | 
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CONDITION - 
| Other Cause of Noise ` 


.. Imperfections on rotor outside 


- Generai Steering Service 


STEERING SYSTEM PROBLEMS (Cont'd.) 
| ~ POSSIBLE CAUSE 


. '8. Improper assembly of 
components such as slippers. 


13-01-14 . 


"| RESOLUTION 


. Rebuild pump.and replace 
components as required. 


. Replace rotor assembly. 


diameter or rotor end surface. 


. Damaged rotor splines. 


. Hairline crack on cam inner- 


surface. 


; Excessivėly v worn or ‘scored - 
pumping elements and pressure 


plates. 


2. Replace. ali saals: 
3. Re- -use the reservoir assembly if the reservoir seal 


areas are not damaged. Check for a broken or 


.. missing baffle. 


4.. Re-use the housing or housing assembly if the 
. O-ring and and snap ring surfaces are not 
damaged. 


5.. Re-use the rotor and. cam assembly if wear is 
‚ limited to removal of the phosphate coating on the 

| cam contour. Do not disassemble the unit. Push 
©- the rotor part way through the cam insert, being 
careful not to dislodge the slippers and springs. 
Check the cam inside diameter for scoring or 


burring. Check the rotor faces and outside 
diameter for scoring and chipping. Do not repair ог, 


refinish the upper and lower. pressure plates, cam 


or rotor assembly. If wear or burring is evident,- 


replace them with new components. - 


6. Install a new rotor and cam казу if the slippers 
. are worn. MEME 


7. . Re-use the rotor shaft if the thrust faces, bushing 
diameter and shaft seal diameter are not 
excessively. worn or scored. E 


8. Не-иве the housing and bushing assembly if all the 


threaded. holes are not damaged beyond repair, 
and the bushing diameter is not scoréd or worn, ` 


0.0127mm (0.0005 inch) over. the 17. 50mm 


(0.6891 inch). maximum. Repair the threaded holes . 


by drilling out the damaged threads and installing 
^. helicoil inserts. If the bushing. is scored or 
excessively. worn, install -a new housing -and 
bushing assembly. 


. 9. | He-use the valve body if valve bore is free of nicks, 


. Scoring and the valve screen is clean. Valve must | 
` fall freely п valve bore. Replace valve housing and | 


or valve if valve sticks in bore. 


| Inspection (Saginaw Pump) 
The following describes the components of the power 


. Steering pump which must be replaced regardless of ` 


й Interference between rotor апа 
сат. | 





. Верасе rotor assembly. 


. Replace rotor assembly. 
$ Replace rotor assembly. 


. Replace rotor assembly-and . . 
pressure plates. 


CG3863-2B 


^ condition and how to determine when other 


components should be replaced: 
Ail seals must be replaced with new ое ОЕ 


.except the rotor shaft seal which should be reused 
unless it was leaking. 


The flow contro! valve assembly may be reused 
unless it is damaged (score marks, wear, burrs; etc). 


The housing assembly may be reused if there is по ` 


. damage (scratches, burrs, etc.) at machined surfaces, 


especially mating surfaces on O-ring. seats. 


If the shaft bushing іп the pump housing is scored or 
excessively worn the pump housing assembly must be 
replaced. | 


Тһе ргеззиге plate may be reused unless the 


‚ V-shaped notches at the edges of the discharge ports 


are damaged or other visual damage (cracks, etc.) is 
evident. These notches must be clean and undamaged 
if pump. noise is to be avoided, as they cushion the 
hydraulic shock when each vane passes the port. 


The cam ring may be re-used if it is not damaged 
(score marks, cracks, etc.). 


The cam ring is treated with Lubricant which leaves a 
dull gray-black finish on the wear surface. A wavy grain | 


appearance inside the cam ring is normal. 


The vanes should be removed from the rotor and 
examined for wear; the vanes and rotor may be reused 
if not damaged. 


The rotor shaft may be reused if there is no damage 


2 (score marks, excessive wear, etc.) at splines, keyway, 
_ bearing and seal surfaces. 


Inspection (ZF. Pump) ` 


1. Thoroughly clean all pump and reservoir parts 
| м seals) with solvent. Wipe dry with a lint-free 
clot 


2. For Өле Sd assembly жайнар refer 
. to Section 13-57, Power Steering Pump-ZF. — 
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AUTOMATIC TRANSMISSION SELECTOR 
SHIFTER LEVER HARD TO ROTATE (EXCEEDING 37.8N OR 
` 8.5 LBS. AT SHIFT LEVER KNOB) 


_ TEST STEP RESULT _ ACTION TO TAKE 
EN LUBRICATE SHIFT LINKAGE 


e Lubricate the shift linkage with Long- -Life Lubricant | 
С1А2-19590-ВА ERAI) or ке 


| 2 | VISUAL INSPECTION — . 02 HE 


. € Inspect for bent rods or levers, damaged bushings. 












GO to 3. 





REPLACE bent or 

damaged rods, levers, 

| bushings and/or as С. 
-required. GO to 6. 












| 3 | CHECK SHIFT EFFORT. 















Shift effort 
below 8.9N (2 Ibs.) 






e Disconnect linkage at the adjusting stud and check | 
shift effort at shift lever knob. Shift effort must be 
below 8.9N (2 16$. 5) 






Shift effort 
at or above 8.9N 
(2 lbs.) 










| 4 | BEARING RETAINER FT = . 
e Remove the lower bearing retainer and check the 
rotational fit to shift tube. 















Bearing retainer 
rotates freely in 
shift tube 


Bearing retainer ` (96) 
binds during - 
rotation К | 













>| REPLACE shift tube 
52. or retainer 
GO to 6. 









| 4a | SHIFT SOCKET FIT _ | — | 


ө Check the rotational fit between the shift socket and: 
flange. 


Shift socket 
rotates freely ` 






GO to 4b. 














Shift socket 
| binds during 
rotation 


REPLACE. shift socket 
and/or flange as 
required. GO to 6. 
















| 4b | AXIAL CLEARANCE 0 Ш 


e Check for 0.127mm (0.005 inch) minimum axial 
clearance between socket and flange. 


























DISASSEMBLE the 
steering column and 
REPLACE the shift 
linkage as required. 
REFER to Section 13-06, 
SERM Column. | 


Clearance at or 
below 0.127mm . 
(0.005 inch) . 






REPLACE the outer tube 
assembly. GO to 6. : 







Clearance above > 
0.127mm ` 
(0.005 inch) 
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AUT OMATIC TRANSMISSION SELECT OR 


SHIFTER LEVER HARD TO ROTATE (EXCEEDING 37.8N OR 


8. 5 LBS. AT SHIFT LEVER. KNOB) (Cont'd.) 


L5. TRANSMISSION SHIFT EFFORT 


e Attach the fish scale іо the adjusting stud. Measure | 


the force required to shift the transmission. 86. 7N (19. 5 Ibs.) 


Shifting force greater 
than 86.7N (19.5 Ibs.) 


| 5a | RECHECK SHIFT EFFORT ШЕН 
EE Disconnect the shift rod at the transmission lever.. Shifting force less than 


Attach a fish scale to the transmission lever and test | 77.8N (17.5 Ibs.) 
shift effort. 5 D | 


! 


Shifting force greater 
than 77.8М (17.5 Ibs.) 


| ЖС МЕНІҒҮ CONDITION 


| ө ны апу bushing or 'c'-clip that was 
disconnected and adjust linkage per appropriate | 
section in Group 16. Retest for correct shift effort. 


Shifting force less than. 





13-01-16 | 


2 n TESS ACTION TO TAKE | 


INSTALL nut on the 


adjusting stud and 
ROTATE stud by hand. 


‘| № stud does not rotate 


freely, REMOVE ‘c’-clip 
and LUBE under stud. 
GO to 6. 


GO to 5а. 


REMOVE the bellcrank 
support bracket from the 
transmission and LUBE 
the bushing thoroughly. 
CHECK all other 
bushings for hard 


1 rotational effort. GO to 6. 


Condition is associated ` 
with transmission.. 
REFER to Section 16-10 
General Manual 
Transmision Service 
under Diagnosis. 
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SPECIFICATIONS | 


STEERING TORQUE LIMITS - жа | г 
Ғ-150 — Ғ-250 — Ғ-350, F-Super Duty — E-150 — E-250 — E-350 AND BRONCO 















Torque (ft-Ibs) 




















м м [ею | 

[Гето Gear to Frame Power and Manual аавв | 688 | 
Piman Ат Steering Gor _ — —  — |a — — — —  - — — -[ sez | 2090 | 
[Linkage Adjusting Sleeve Camp [150—735 E-180 — E-360. Bronco | 2941 | 4057 | 
[Linkage Adjusting Sleeve Camp — — [ыы 2 os | ens | 
[Power Steering Support Bracket to Engine or AG Bracket | E180 — E-380 66y) | 3045 | 7746 | 
[Power Steering Adjusting Bracket to Support Bracket | E-180 — E380 (8Cyl) | 304 | 46 | 
Power Steering Pump to Adjusting Bracket | ЕЕ — — — | ws | ae j 
[Power Steering Bracket to Engine — — ево 360600 | 4% | ss | 
Power Steering Adjusting Bracket to Bras —  — [E45 — E350 66y) | 304 | as | 
Power Steering Cooler to Frame Bracket елор | mas [1521 
[Power Steering Pressure and итно м | a% | za | 
Flangeandinsuator Assembly to Steering Gear aaa [150 F380, Bronco | aa | 3446 | 
Coupling Shaft to Steering Shat — — — — Fis50—FasoBoxo | asso | 608  — 
E-150 — E-380 [ 1m | 12 
Steering Whee! о Steering Shat — — [AM — — — -  — |] sz [ 4% — 
[Support Bracket to Steering Coumn —  — — [A — — — — | sez — 
3g _ 


Steering Column (Floor Opening Cover Plate to Floor) Г Е = Б. с | 522 | | ans 


Steering Column (Floor Opening Cover Plate Clamp) F-150 — F-350, Bronco | aq [ 124 | 


Torque (ft-lbs) | Torque Nem 

юн 002020000202, 
| | 40-60 . 
Flange and Insulator Assembly to Steering Gear 
| ‚ CG1766-2Q 





РОМЕН STEERING РИМР SPECIFICATIONS — FLOW AND PRESSURE — CHART | — FORD СИ PUMP ` 


Minimum Flow @ 740 PSI | Minimum Pressure Relief | 


Ритр Liters/Minute | Galions/Minute 
Model _76°С %-15С 170F + 5F . 
| HOH | 57 — j| 15 
CHART Il — SAGINAW PUMP | | x ! 


. Minimum Flow @ 620 PSI . Minimum Relief Pressure. Maximum Relief Pressure 


Liters/Minute Gallons/Minute 
76°С + 15% ` 170F + SF | 
68 O 860 | 1250 — | %97 — | ts | 


Maximum Pressure Relief - 













[ 9 | e | е | 1 — 





9997 | 


SPECIAL SERVICE TOOLS 











Numer [есш — — [леш | күнмен 
T63L-8620-A | Belt Tension Gauge | | Universa | 
D79L-33610-A | | ` | Power Steering Pump Analyzer | All Vehicles Е | 


| CG3681-2D 





ROTUNDA EQUIPMENT NC Жосалы >. 
С мы — | бы — — | 
| 
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Steering Column—Shift Rod Within Tube 
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SECTION 13- 06 Steering Column—Shift Rod Within 


Tube 





SUBJECT PAGE 


ADJUSTMENTS f 
Automatic Transmission Selector Indicator 
(PRND21) (PRN@D1) and (PRN@21) —— 13-06-2 
ignition Switch Adjustment................. 13-06-2 
Steering Column Alignment. ............... . 13-06-2 
E-150—E-350 ............. IO DER 13-06-2 
F-150—F-350, Bronco and F-Super 
DULY: ИЯ ЕЛГЕ ЛОТ Т ОГО 13-06-2 — 
Steering Wheel Alignment For Spoke | ss 
Position—Clear Vision .................. -13-06-2 
E-150—E-350 .......................... 13-06-3 
F-150—F-350, Bronco and F-Super | | 
DULY hia ud e vas EET 13-06-2 
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Steering Column ................. awata awa 13-06-1 . 
DIAGNOSIS AND TESTING .................. 13-06-1 
DISASSEMBLY AND ASSEMBLY 
Non-Tilting Steéring Column ....... алыса 13-06-12 
Non-Tilting Steering Column Flange and -—— 
Locking Mechanism Subassembly ....... 13-06-15 
Steering Column Lower Bearing Retainer I . 
‚ Subassembly ......................... 13-06-18 · 
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ТІҢ Column ............................ 13-06-15 
Tilt Mechanism Upper Shaft, Bearings, and | 
Ғіапде Sub-Assembly .................. 13-06-16 
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ROCK PIN сығалар а te a E ANE 13-06-7 
' Floor Opening Cover Plate ............. -... 13-06-7 
Ignition Lock Cylinder Assembly. (With : 
ZU ox 13-06-8 
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Ignition Lock Drive Gear ................ 13-06-11 
Lower Bearing Retainer .................. 13-06-7 
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Steering. Column .................. ER 13-06-4 
E-150—E-350 .......................... 13-06-6 
F-150—F-350, Bronco and F-Super 

DUTY Spp тер то S AE Lad 13-06-4 
Steering Intermediate Shaft and Flex а 

COUDING е exor e E RE ыы 13-06-4 

..— F-150—F-350, Bronco '.......... КТІ 13-06-4 
Steering Wheel ................ a suae dedu 13-06-3 
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Socket/Flange Extension ................ 13-06-7 
SPECIFICATIONS ..........l.............. 13-06-19 
VEHICLE APPLICATION ..................... 13-06-1 





VEHICLE APPLICATION 


Applies to F- 150—F- 350, Е- 150—Е- 350, Вгопсо апа Ғ- 
Super Ошу Vehicles. 


DESCRIPTION 


| Steering Column - 


F-150—F-350, Bronco and F-Super Duty 


The F-150—F-350, Bronco and F-Super Duty 
" vehicles are equipped with. а slip-joint coupling shaft 
which attaches between the steering gear and the 
steering column lower shaft. The column itself features 
a concentric outer tube, internal shift tube, and steering 
shaft. The EE. are designed to collapse in the 
event of an accident. 


Once the column is ГААР а пем CORR. and 
support bracket must. be installed. | 


E-150—E-350 ^. 


The E-150—E-350 vehicles are equipped with а 
steering column which attaches the steering shaft 
directly to the steering gear. The column design 
features a concentric outer tube, internal shift tube, and 
steering shaft. Тһе - components аге designed to 


=- collapse in the event of an accident. 


Once the column is collapsed à new column and 
support bracket. must be installed. - 


E-150—E-350, і Bronco and r =uper 
Duty | 


Four steering column versions are offered. There are 
two fixed wheel (non-tilting) columns; manual 4-speed 
floor shift, and automatic column shift. There are two tilt 
columns; manual 4-speed . floor shift and automatic 
column shift. The tilt columns feature five driving 
positions (two up, two down, and a center position). 


. Both fixed and tilt columns feature an emergency 


warning flasher control, a turn signal indicating switch 
with lane change position, and are equipped with an ` 
anti-theft device which locks the steering system and, - 
on automatic transmission equipped vehicles, the | 
transmission linkage. | | 


DIAGNOSIS AND TESTING 
Refer to Section 13-01, General Steering Service, for 


diagnostic- and testing procedures. 


ADJUSTMENTS | | | 
NOTE: If the flexible coupling has been driven іп а поп- 


flat condition for more than 10,420 km (12,000 miles), it 


is: recommended that it be replaced. 
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Steering Column Alignment | 
F-150—F-350, Bronco and F-Super Duty 


There is no alignment adjustment of the steering 
column and coupling shaft. Alignment is maintained by 
the slip-joint coupling shaft attaching the steering 
column to the steering gear. № misalignment exists, 
check for indications of damage, such as bent ог 
‚ displaced components. For proper installation follow 
procedure described іп this Section. 


E-150—E-350 


Any stress or misalignment in the steering column 
tube and steering shaft should be.eliminated before 
checking the steering gear adjustments. 


1. Loosen the two bolts attaching the steering column 
bracket to the brake and clutch pedal support. 


2. Loosen the steering column opening cover plate- 
to-dash panel bolts (5). 


3. Loosen the steering column opaning cover clamp 
bolt. ` 


4. Verify the coupling pin to dande cut-out clearance 
of 4.06mm (0.160 inch) (Fig. 1). 


5. |f required, loosen апа retighten the flange 
coupling nuts- to 19-28 М-т (14-21 ft-lbs). 


6. Tighten the steering column-to-support bracket 
bolts to 26-37 М-т (19-27 ft-lbs). 


7. Tighten the steering column floor opening cover 
plate-to-dash pans bolts to 16-24 М-т (12-18 ft- 
Ibs). | 


8. Tighten the Seeing column opening cover clamp 
bolt to 16-24 N-m (12-18 ft-lbs). 


Automatic Transmission Selector Indicator 
(PRND21) (PRN@D1) and (РВМб)21) 


F-150—F-350 and Bronco 


Functional Test 


NOTE: Use the following procedure to determine if the 
Automatic transmission selector indicator or the shift 
control Linkage needs to be adjusted: 


Position the selector lever in ©) (D for C6) and hold the 
lever downward against the internal steering column 
stop. If the indicator flag totally fills the rectangular 
adjustment window, then the' selector indicator is 
adjusted correctly. The shift control linkage must now 
be adjusted as detailed in Section 17-02, Shift Control 


i | 4.06т 
(0.160 INCH SHIM 


STEERING 
SHAFT 
LOWER 
FLANGE 


FLEXIBLE ` 


<) 


4.06mm 
—||— 0.160 INCH) 


^ VIEWED FROM TOP nd 


G2227-1G 
< OF STEERING COLUMN СЕЕ 


FIG. 1 Flexible Coupling Alignment E-150—E-350- 
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Linkage. If the indicator flag does not totally fill the 
rectangular adjustment window while the selector lever 
is held against the stop, өп continue with ing following 
adjustment. | | 


Adjustment 
Refer to Fig. 4. 


Adjust the indicator flag alignment in the following 
steps: р 


NOTE: Тһе shroud must be removed. 


1. With the engine stopped and the parking brake 
applied, place the transmission selector lever at 
the steering column in the (D) position (D position 
for C6 transmission) and hold the lever against the 
stop by. applying an 8 pound weight. to the selector 
lever. 


NOTE: This adjustment must be made in the (б) position 
only (D for C6). 


2. Place the cable loop over the retainer pin on the 
shift socket casting (Fig. 6). Place the cable 
bracket in the "Т" slot in the column outer tube. 


3. Adjust cable bracket in slot until the indicator flag 
totally fills the rectangular adjustment under the (D) 
(D for C6). 


4. Tighten bracket screw to 2.25 М-т (20 in-Ib) 
without disturbing the flags position. Release lever. 


5. In all "В "М", R^ and “4. Or “RU, М", ШРШ 
and "1", the indicator flag should totally fill the ` 
shift position letters or numerals. | 


NOTE: After the shift lever indicator flag has been 
adjusted the manual linkage must be checked as 
detailed in Section 17-02, Shift Control Linkage. 


Ignition Switch Adjustment 


The ignition switch is operated by a rod through the . 
lock actuator rack and pinion driven by the key cylinder. 
Rotating the key clockwise from the full counter- 
clockwise stop, the positions are: ACCESSORY, LOCK, 
OFF, ON, and START. | 


If the switch is properly. абава: 


(а) In ACCESSORY, the accessory circuit is - 
operative and the steering wheel is locked. 


(b) In LOCK, all ignition switch electrical circuits 
are inoperative and the steering wheel is 
locked. 


In OFF, all ignition switch electrical circuits are 
inoperative and the steering wheel is unlocked 
for all gear shift lever positions. 

(а) In ON (RUN), all ignition switch circuits (or 
"Accessory'' Circuits) are operative except the 
starter circuit and warning lamp proof circuit 
and the steering wheel is unlocked. 

(e) In START, the engine ignition, warning lamp 

proof circuit and starter circuits only are 

operative and the steering wheel is unlocked. 


If the switch is out of adjustment see Section 
33-71, Ignition Switch under Adjustments. 


Steering Wheel Alignment For эрокә 
Position—Clear Vision 


Е-150—Е-350, Вгопсо апа Е-бирег Ошу 


Steering wheel clear vision (Figs. 2 and 3) is preset at 
vehicle assembly prior to toe-adjustment and cannot be 


Че” 


(с 
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GROOVE ON STEEL HUB OF 
STEERING WHEEL AND MARK ON ТОР ` 
END OF STEERING SHAFT MUST ` 
BE IN LINE TO PROPERLY ALIGN. 
STEERING WHEEL SPOKES STEERING WHEEL МОТ SHALL ВЕ 
CHECKED FOR MINIMUM 
SPECIFIED TORQUE WITH HAND 
сом М/ВЕМСН 


Кок A. 


WHEEL 
CENTERLINE TO 
VA — | | omm BE WITHIN 10° 
| ОЕ VERTICAL 
10° V 


E | ADJUSTED 


SELECTOR INDICATOR ADJUSTMENT 
AOD 


THE INDICATOR FLAG MUST 
FILL THE D OR D POSITION 


CERTERLINE | 63849-18 





ҒІС. 2 Acceptable Steering Wheel Position—Measured 
From Normal Spoke Angle r SD ао 
Вгопсо апа сы Duty 


STEERING WHEEL 
NUT SHALL BE 
CHECKED FOR 

MINIMUM SPECIFIED 
TORQUE WITH 
HAND TOROUE 

WRENCH 


G6342-1B 





FIG. 4 Selector Indicator Adjustment 


e Pot joint alignment notch is at 12 o'clock when 
steering wheel is in straight ahead position (refer to. 
Fig. 5). 


Resolve the clear vision complaint by re- adjusting toe 
as described in Section 14-01, General Suspension 
Service. | 


Е-150--Е-350 


. Steering wheel clear vision (Figs 2 and 3) is preset at 
vehicle assembly prior to toe-adjustment and cannot be 
adjusted by removing the steering wheel and reindexing 
the steering wheel and steering shaft. Mating flats on 
the wheel hub and steering shaft assure that 
misindexing of these components is prevented. The 
alignment of the notches on the steering wheel hub and 





| WHEEL CENTERLINE steering shaft confirm correct orientation. 
TO BE WITHIN 10* 2 
| E E es OF VERTICAL > Positive indexing of the flex coupling to the steering 
CENTERLINE — CUN ОНИЕ gear апа steering column Папде аге additional features 
A | me to assure correct assembly. The small pin on the flex 
coupling is at 12 o'clock when steering wheel is in the ` 
— ы, 3228315 straight ahead position (Fig. 1). 
FIG. 3 Acceptable Steering Wheel Installation— Resolve any clear vision complaint by re-adjusting toe 
т From Normal Spoke angie Е-150-- as described іп Section 14-01, General Suspension - 
- Service. | 


adjusted бу removing the steering wheel and reindexing | | | 
the steering wheel and steering shaft. Mating flats on REMOVAL AND INSTALLATION 
the wheel. hub .and steering shaft assure that Я 
misindexing of these components is prevented. Тһе Steering Wheel 
alignment of the notches on the steering wheel hub and E-150—E-350 
steering shaft -confirm correct orientation. 
| m Removal. 

Positive indexing of intermediate shaft pot joint to 
steering shaft and flex coupling to intermediate shaft 1. Disconnect the battery ground cable. | 
are additional features to assure correct assembly. 2. Remove one screw from the underside of each 
These are noted as follows: Refer to Fig. 5. steering wheel spoke, and lift the horn switch 
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BOLT 
N605804-S100 
34-46 N-m ° 
(25-34 FT-LB) 


INTERMEDIATE 
SHAFT | 
ЗЕ751 


` 63126-10 





FIG. 5 Pot Joint Alignment Ғ-150--Ғ-350, Вгопсо апа 
F-Super Duty 


assembly (steering wheel pad) from the steering 
wheel. | 


3. Disconnect the horn switch wires by pulling the 
spade terminal from the blade connectors. On 
vehicles equipped with speed control, squeeze or 
pinch the ''J'' clip ground wire terminal firmly and 
pull it out of the hole in the steering wheel. Do not 
pull the ground terminal out of the threaded hole 
without squeezing the terminal clip to relieve the 


spring retention of the terminal in the threaded 


hole. | | 
4. Remove the horn switch assembly. 
5. Remove steering wheel retaining nut. 


6. Use the Steering Wheel Puller, T67L-3600-A or 
equivalent and remove steering wheel from shaft. 
Do not hammer on the steering wheel or center 
shaft or use a knock-off type steering wheel puller 
as either procedure will damage the steering 
column. 


Installation 


Place the steering wheel on the steering column 
upper shaft, so that the mark and flat on the steering 


wheel is in line with the mark and flat on the steering. 


column center shaft. 


1. Install a steering wheel lock nut (382412-S2 or ` 


equivalent). Tighten the nut to 41-57 N-m (30-42 


2. Connect the horn and speed control wires (if 
equipped). ` 

3. Install the steering wheel horn cover pad. Tighten 
the screws to 0.8-1.2 N:m (7-11 in-lbs). 


13-06-4 
4. Connect the negative (-) battery cable to the 


terminal. 
5. Test the steering column for proper operation. 


Steering Intermediate Shaft and Flex 
Coupling 


F-150—F-350, Bronco 


Removal 
Refer to Fig. 6. 


1. Remove bolt and nut connecting intermediate 


shaft to steering column. 
2. Remove the cover from the flexible coupling. 


3. Remove the pinch bolts and disengage the lower 
end of the intermediate shaft from the steering 
gear. i | 


Installation 


13. Install the intermediate shaft to steering gear and 


tighten the pinch bolt to 34-46 N-m (25-34 ft-lbs). 


2. Install the cover over the intermediate shaft and 
attach to steering gear. 


3. Attach intermediate shaft to steering column, 
making sure notch in pot joint is matched to the flat 
on the column shaft (Fig. 4). Install nut and bolt 
and tighten to 46-68 М-т (35-50 ft-lbs). 


Steering Column 
F-150—F-350, Bronco and F-Super Duty 
Refer to Fig. 6. 
Removal 
Set parking brake before proceeding. Also remove 


the battery cable from the negative terminal. 


1. Remove bolt and nut attaching intermediate shaft 
to steering column. 


2. Disconnect shift linkage rod(s) from column. 


3. Remove steering wheel as outlined in this section. 
If a tilt steering column is being serviced, the 
steering wheel must be in the full "UP" position 
when it is removed, be sure the full "ОР" position 
is attained. 


4. Remove the steering column floor opening cover 
plate screws. | 


5. Remove shroud by loosening screw at bottom, 
selecting position "1" on automatics and 
spreading shroud open. Pull shroud out of 
instrument panel opening, while pulling up апа, 
away from column. 


6. Remove PRND21 indication actuation cable 
(automatics). | 


7. Remove the instrument panel column opening 
cover. ” | | 


8. Remove the bolts attaching the column support 
bracket to the pedal support bracket. 


9. Disconnect the turn signal-hazard warning апа 
ignition switch wiring harnesses. 


10. Remove column from vehicle. 


11. Remove column support bracket from steering 
column. 
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Installation 


1. Айасһ steering column support bracket making 
sure turn signal-hazard warning wiring is on 
outboard side of column. Tighten nuts to 18-51 
N-m (13-38 ft-Ibs). | 


2. Start the floor opening cover clamp bolt and press 
the plate until clamp flats touch the stops on 
column outer tube. 


3. Load column into vehicle through opening in floor. 


4. Connect turn signal-hazard warning and ignition . 
switch wiring harnesses. m 


5. Raise column up to pedal support bracket and 
hand start the 2 bolts. | 


6. Fasten floor opening cover plate to floor. Tighten 
to 8-14 N:m (6-10 ft-Ibs). | 


7. Tighten the 2 support bracket bolts 26-37 N -m (19- 
27 ft-lbs). 


8. Tighten the cover plate clamp bolt 11-24 N-m (8- 
18 ft-lbs). - | 


9. Installand adjust the РАМО21 indication actuation 
cable on automatics as described in this Section. 


10. Install instrument panel steering column opening 







cover. 
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7 AUTOMATIC 
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11. Mount shroud Бу selecting position "1" оп 
automatic transmissions, spreading shroud around 
steering column and through opening in instrument 
panel. Post on interior will index shroud when 
properly positioned, ғ 


12. Tighten screw at bottom of shroud 1.1-1.7 N:m 
(10-15 in-Ibs). | | | | 


13. Айасһ shift linkage rod(s) to column. 


14. Fasten intermediate shaft to steering: column. 
‘Tighten to 46-68 N-m (35-50 ft-Ibs). | 


Steering Column - 


E-150—E-350 | 
Refer to Fig. 7... 


Removal 


1. Set the parking brake. 


2. Remove the battery cable from 


the negative (-) 
post. . ` 


| 8. Remove the 2 nuts attaching the flexible coupling 


to the steering shaft flange (Fig. 7). ` 


4. Remove the shift linkage rod(s) from the steering 
column. 


STEERING 
WHEEL . 


NUT-382412 
41-56 М-т 
(30-42 FT-LB) 


TURN SIGNAL: . 
HANDLE-13305 ` 


STEERING 
COLUMN 
3C529 


| . FOR 4 SPEED TRANSMISSION 
МЕМ 2 VIEW Y 
| | 63432-20. 
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5. Remove the steering wheel as described in this 


Section. If a tilt steering column is to be serviced, 
the steering wheel must be in the full "UP" 

- position when it is removed. Be sure the full "УР" 
position is attained. 


6. Remove the steering column floor Opening cover 
plate screws. 


7. Remove the shroud by loosening the screw at the 
bottom. Place the shift lever in "1" on automatic 
transmission models. Spread the shroud and 
withdraw it from the instrument panel opening 
while pulling up and away from the column. 


28. Remove the instrument cluster column opening: 


Cover. 


9. Remove the 2 bolts абына {һе БЕТТІ? bracket 
to the pedal support bracket. 


10. Disconnect the turn signal-hazard warning and 
ignition switch wiring harnesses. 


11. Remove the steering column from the vehicle. 


12. ‘Remove the steering column support bracket from 
the column. 


Installation қ | | 
1. Place the steering column in the vehicle. : 


2. Connect the turn signal-hazard warning and 
ignition switch wiring harnesses. 


3. Inserting the steering shaft flange through the floor 
opening such that the flange engages the flexible 
coupling, raise the steering column up to the pedal 


support bracket. Loosely install the column support 


bolts. 


4. When the column has been removed, the flange 
assembly will be fully telescoped into the column. 
Gently tap the flange down to engage the flexible 
coupling. 


5.  Loosely install the flexible coupling flange nuts and 
floor plate fasteners. 


6. Align the steering column and flexible coupling.as 
| described т Steering Column Alignment. апа 


Adjustments in this Section (Steps 4-8). Install the | 


steering wheel and align as described in mE 
Section. 


. 7. -Attach the shift linkage radij: 


8. Connect the battery.. 


Upper Components—Steering Column: Upper 


Shaft Bearing, Flange, and Shift SOCON 
Flange Extension 


' To facilitate service of upper steering column 
components, steerinġ column removal and disassembly 
is recommended. Refer to Disassembly and 
Assembly—Steering Column in this Section. 


Lower Bearing Retainer 


F-150—F-350, Bronco and cue Duty 
Refer to Fig. 18. 


The bearing retainer may be removed and 
та without. disassembling the rest of the 
column 


NOTE: For E-150—E-350 columns must. Бе removed. 
See Disassembly and Assembly in this Section. 


Steering Column—Shift Rod Within Tube 
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Removal—From The Vehicle Without Column. 
Removal 


1. Disconnect steering coupling 8 shaft from рее 
column. f 


2. Remove the 3 bearing retainer screws. 
3. Remove the bearing retainer `assembly. 


Installation—While Column Is In Vehicle 


1. Install the bearing retainer assembly on steering 
shaft aligning flats оп shaft with flats on shaft 
retainer. 


2. Slide bearing retainer onto shaft and into ТЕТІН 
being careful not to compress telescoping steering | 
shaft. 


3. Fasten the bearing retainer assembly to column 
outer tube 1.4-2.3 N:m (12-20 in-Ibs). 


4. Centerline of coupling shaft attachment hole must 
extend 20.3mm (0.8 inches) below bearing retainer 
lower face. Minor adjustments may be made by 
gentle tapping in the appropriate direction on the 
shaft. | 


5. Attach.the coupling shaft and n to 61:80 N-m 
(45-59 ft-Ibs). 


. Floor Opening Cover Plate 


. Removal | 
^ 1.. Remove the steering column from the vehicle as 


described in this Section. 


2. ` Remove the lower bearing retainer as described in 
. the preceding procedure. 


3. Drill out the shift tube retention rivet on automatic ` 
transmissions (Fig. 20). 

4. Drive out the shift lever pivot pin and remove the 

shift lever on automatic transmission vehicles. 


5.  Partially withdraw the shift tube assembly on 
automatic transmissions. 


2-6. Remove the cover plate clamp and remove cover - 


plate. 


Installation 
21. Install cover plate on steering adurn outer tube so 


that the dished surface is facing up the column. 
Reinstall clamp SOME D engages cover 
plate tabs. | 


22. Напа start the clamp bolt. 


3. Reverse the removal procedure. Install a new 3/16 
inch рор rivet (Fig. 20). . | 


Column Lock Actuator and Steering Wheel 
Lock Pin 


| Removal 


1. Remove the steering column omi the vehicle аз 
' described in this Section. 


2. Disassemble the . column as described in this 
. Section to remove the flange. | 


3. Remove the ignition lock drive gear described i in 
this Section. . 


4. ‚ Withdraw the steering wheel lock. pin—ignition | 


switch actuator assembly. 


* 5. . Remove and discard the retaining ар at the lower 


end of the lock pin. Remove the pin and spring 
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MOUNTING LOCKING BUTTON ` 
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FIG. 8 Non-Tilting Column Mechanism ` 


from the ignition’ switch actuator. Do not lose the | 


spring. 
Installation | 


1. Install a new lock pin and clip, and the old lock pin 


spring in the actuator. 


2. Place the steering wheel lock pin- ignition switch 
actuator assembly in the flange casting. 


3. Install the lock drive gear as described in this 
Section. 


4. Assemble the column as described in 1 this Section. 
5. Install the steering column as described in this 
Section.  : | 
Ignition Lock Cylinder Assembly (With кеу) 

Refer to Fig. 8. 


Removal 
1. Disconnect the battery ground cable. 


2. Remove the steering wheel. trim pad and the 
steering wheel as described earlier in this Section 
for Non-Tilt Steering Columns only. 


3. Place the gear shift in PARK. (with automatic 


transmission) and turn the lock шы, with the 
ignition key to ON position. . 


4. Place 3.17mm (1/8 inch) diameter wire pin or small 
.. drift punch and depress the retaining рт while 


pulling out on the lock cylinder to remove it from 
the column housing. The pin is located inside the . 


column near the base of the lock cylinder on Non- 
Tilt: Steering Column (Fig. 9). On Tilt-Steering 


Columns the pin is located adjacent to the Hazard | 


Warning Button NS 19); 
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IGNITION CYLINDER 
IN “ON” POSITION 


Ñ > RETAINING 


PIN ` 


(СУ омама 


` FIG. 9 Lock Retaining Pin Access Slot—Non-Tilt 


Column 


| Installation 
-1. Lubricate the lock cylinder with grease. | 


2. To install the lock cylinder, turn the lock cylinder to ` 

. the ON position and depress the retaining pin, then 

insert the lock cylinder into its housing in the flange 

casting. Assure that the cylinder is fully seated and 

aligned into the interlocking washer before turning 

the key to the OFF position. This action will permit 

the cylinder retaining pin to extend into the cylinder. 
casting housing hole. 


3. Using the ignition key, rotate the lock cylinder to 
insure correct mechanical operation in: all 
positions. | 


4. Install the steering wheel апа trim pads as 
described earlier in this Section оп Non-Tilt 
Steering Columns only. 


5. Connect the battery ground cable. 


6. Check for proper start in Park or. Neutral. Also 
check to make certain that the start circuit cannot 
be actuated in the Drive and Reverse positions. ` 


Ignition Lock Cylinder (Without Key) 


NOTE: The following procedure applies to vehicles 
where the ignition lock is inoperative and the lock 


cylinder cannot be rotated due to a lost or broken 


ignition key and the key number not known or the lock 
cylinder cap is damaged and/or broken to the extent . 
that the lock cylinder cannot. be rotated. 


Removal (Non-Tilting Column) 


1. Disconnect the battery ground cable. 
2. Remove the steering wheel and pad assembly as | 


described earlier т this Section. 


3. .Remove the turn signal lever from the steedhg B 


. column. 


4. То gain access to the ignition switch. remove the . 
steering column trim shrouds from the steering 

. column. Detach and lower the steering column 
assembly from the brake pedal support bracket as. | 
described earlier т this Section. 


e 
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5. Remove the ignition switch and Köy warning buzzer NOTE: Retain the ignition switch: actuating rod 


terminal and ріп it in the LOCK position as _ from the removed casting assembly and use it with 
~~ described in this Section under Adjustments. 2 the new flange casting assembly. . 


6. Remove the turn signal switch from the column Installation (Non-Tilting Column) ` 


assembly ‘as described in this Section. > 1. АеаззетЫе the above parts, install a new upper 
7. Remove the upper bearing snap ring and the (2) т. _ shaft bearing (3517) and set the actuator to drive 
_ bolt retaining nuts that secure the flange casting to gear as described earlier in this Section. 
-~ the outer tube. Remove the entire flange casting 2. Install the turn signal—hazard warning switch and 
_ assembly, the upper shaft bearing, the lock key warning buzzer as described earlier in this 
: cylinder assembly, the ignition switch actuator and Section. 


the ignition switch actuator rod by pulling the 


(Fig. 11). . Proper dr as specified in Section. | 


4. Install the steering column assembly to the brake 


28. Remove the lock actuator insert, the T-bolts, and . pedal support bracket as specified earlier in this 


the PRND21 insert on automatic transmissions or 


the key release lever · assembly on manual Section. 
transmissions. ` __ 2-5. Install the He. column trim shrouds, steering 
f wheel and pad assembly as specified earlier in this | 
9. Replace the above assembly with a new assembly | Section. ' p 


consisting of: 


.6. Install the turn signal TT 
(1) 3511 Flange | 


7. Using the ignition key, rotate the lock cylinder to 


(1) 11582 Lock Oylinder Asca IS | insure correct mechanical operation in al 
| : positions. `; : 
(1). E717 Lock Gear, Steering Column Lock | 28. Connect the кайгу айпа m 
20) ЗЕ700 Bearing, Steering Column Lock 9. Check for proper start in Park and Neutral. Also - 
(1) 3C610 Retainer, Steering Column Upper check to make certain that the start circuit cannot 
Bearing - | | be actuated in the Drive and Reverse positions. 
(1) 3E723 Actuator Assembly, Эшен Column Removal (Tilting Column) 
Кок. 1.. Disconnect the battery ground cable.: Remove the 
10. Install the kéo ТИЕ lever assembly: on 4- speed | steering column trim shrouds аз described earlier | 
. equipped vehicles and the PRND21 insert on in this Section. 
. vehicles with. automatic transmission. Install the T- 2. Tape the gap between the steering wheel hub and 


| pols апо lock actuator insert. ` - + the cover casing: Cover. the entire circumference 


LAST TOOTH ON GEAR 

| | = aot | - MUST ЕМСАСЕ LAST 
р š — ‚+ NOTCH ON ACTUATOR FOR ` 

GONE ES we CORRECT INSTALLATION 











LOWER 
ACUTATOR 
3E715 
COVER CASTING 
MOUNTING SCREW i 
(4 REQ'D) | `  УРРЕВ 


МООМТІМС SCREW 
и (2 REQ'D) 















го oe DRIVE GEAR шылы BUZZER SWITCH 
LOCKINGPIN ` 11A599 (AA LOCK CYLINDER) 
|  3E748 . Е.Е | 
| | Oe UPPER COVER | 
шы Ж СА6ТІМС--30505 `$МАР RING | 
| 36610 (ОСК CYLINDER 


BEARING 1087 


JY 
et ! 









SIGNAL 
SWITCH 


NU расе CLIP—3E701 


OK 


| DRIVE GEAR-3E717 





' | | | IGNITION ROD-11A599 
MOUNTING FLASHER SWITCH |, 

SCREW, 

_ (V REO'D) 


ALLEN SCREW | 
RETAINER ASSEMBLY 
3499 (3 REQ'D) 












` TO RELEASE LOCK CYLINDER 
» INSERT WIRE PIN IN HOLE 
WIRE (KEY IN ON POSITION 

: AND SHIF | . 
АНЫ SHIFT LEVER ІМ PARK) QUICK 


7 Е COUPLER ` E 
KEY WARNING. BUZZER TERMINAL PUE MEC M КЕ s AN a .  G2950-2C 


FIG: 10 Tilt Column Mechanism | 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


13-06-10 


FIG. 11 Removing Flange Casting 


z 
TAPE HAZARD 
BUTTON WITH А 
_ DOWNWARD LOAD 


. DOWNWARD 


FIG. 12 Taping Hazard Switch 


of the casting. Also cover the adjacent seat and 
floor area with a suitable covering to protect the 
surrounding interior upholstery. Pull out the hazard 
flasher switch and tape it down toward the floor as 
shown in Fig. 12 to provide clearance for drilling 
out the lock cylinder retainer pin. 


The tilt column lock cylinder retaining pin is located 


on the outside of the steering column cover casting ` 


adjacent to the hazard flasher button. 


Tilt the steering column to the full up position and 


prepunch the lock cylinder retaining pin with a prick 
. punch. Using a 3.17mm (1/8 inch) diameter drill 


Steering. Column—Shift Rod Within Tube 13-06-10 


ROD-ACTUATING : 
; RETAIN FOR USE 
WITH NEW ASSEMBLY 


LIFT HOUSING ASSEMBLY 
OUT AND OVER 
END OF SHAFT 





TAPE GAP BETWEEN 
STEERING WHEEL ` 
AND HOUSING 





with a right angle drive, drill out the retaining pin, 
going no deeper than 12.7mm (1 /2 inch). (Fig. 13). 
NOTE: - When drilling out. the retaining pin, take 


care not to damage the cover cast housing or the 
hazard flasher switch. ` ` | 


. Til the steering column to the full down position. 


Place. a chisel at the base of the ignition lock 
cylinder cap, and, using a hammer, strike the chisel 
with sharp blows to break the cap away from the 
lock cylinder. (Fig. 14). | 


Using а 9.8тт (3/8 inch) diameter drill, drill down 
the middle of the ignition lock key slot 
ЕУ 45mm (1-3/4 inch) until the lock 
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STEERING WHEEL 
TILTED ТО THE 
FULL UP POSITION 


RETAINING PIN 
= EP 


AN PAS 


FIG. 13 Drilling Out The Lock Retaining Pin 


cylinder breaks loose from the steering column | 


cover. casting. Remove the lock cylinder, and the 
drill shavings from the base of the cover cast 
housing (Fig. 15). 


7. Remove the steering wheel and pad as described ` 


earlier in this: Section. | | 
. 8. Remove the turn signal lever from the column and 


then remove the two attaching screws from the - 


turn signal switch and one attaching screw from 
the key warning buzzer terminal. Lift the turn signal 
. switch up and over the end of the steering shaft 


but do not disconnect it from the wiring harness. . 


9. Remove the four attaching screws from the cover 
casting and lift the casting over the end of the 
steering shaft allowing the turn signal switch to 

. pass through the cover casting. The removal of the 
. cover casting will expose the upper actuator 
(3Е723). Remove the upper actuator. 


10. Remove the drive gear, snap ring and washer from 


the cover casting along with the upper actuator 
mentioned above. Thoroughly clean the 
components ín an acceptable cleaning solution. 
Carefully inspect all components for any damage 
resulting from the drilling operation. If any of the 
components show signs of damage, they must be 
replaced. Clean the removed cover casting with 
compressed air to remove any drill shavings or 
foreign particles and carefully inspect it for 
damage. If the cover casting is damaged, replace it 
with a new one primed and painted to match the 
existing column. = ; | 


Installation (Tilting Column) 


1. ` Lubricate the tang of the lock cylinder with grease. | 


2. Attach the upper actuator to the lower actuator and 
lubricate the upper actuator. Reassemble the 
' cover casting, upper actuator, turn signal switch 


` and lever, lock drive gear, lock cylinder, steering - 


' wheel and pad, and the steering. column trim 
shrouds as described earlier in this Section. 


3. Using the ignition key, rotate the lock cylinder to 
insure correct mechanical operation in all 
Positions. 2. | Su 


4. . Connect the battery ground cable. 
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>. 
APPLY FORCE 
IN THIS 
DIRECTION 


LOCK 
CYLINDER CAP 


| 


FIG. 14 Breaking Тһе Сар Away From Тһе Lock 
Cylinder ` 


5. Check for proper start in Park or Neutral. Also 


check to make certain that the start circuit cannot 
be actuated in the Drive and Reverse positions. 


Ignition Lock Drive Gear 
Refer to Figs. 8 and 10. 


Removal | | | 
1. Remove the lock cylinder assembly as detailed т. 
this Section. 


2. Insert a flat-bladed screwdriver in the recess of the 

. drive gear at the bottom of the lock сутаег 

housing. Turn the lock drive gear counterclockwise 
three notches. | 


3. Remove the snap ring, washer and lock drive gear 
from the lock cylinder housing. Note the position o 
the drive gear to the rack teeth. | 


Installation - 


1. Install the lock drive gear in the housing in the 
same position as noted during removal. Installation 
is correct if the last tooth on the drive gear is 
meshed with the last tooth on the rack. Install the 
washer and snap ring. | 


2. Using the screwdriver blade, turn the drive: gear 
. Clockwise three notches. | 


3. Install the lock cylinder. 


Manual Transmission Key Release Button 
and Lever | 


Refer to Fig. 16. 


.NOTE: All manual transmission equipped vehicles 


require the column to be removed from the vehicle to 
service these components. | | | 


Removal 


1. - Remove the steering wheel as described in this 


| Section. | 


2. Remove the shroud. | 


3. Remove the 3 screws retaining the flange 
- extension. Allow the extension to slide down the 
. column. (Manual 4-speed only). .- | 


4. Remove the turn signal lever (non-tilt only). 


5. Remove the turn signal-hazard warning switch and 
key warning buzzer terminal’ retaining screws. 

. Withdraw the switch from the flange, over the . 
steering shaft, and allow it to hang (non-tilt only). 
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NOTE: DRILL DOWN THE MIDDLE OF THE 

LOCK CYLINDER REMAINING ON 

THE CENTER LINE FOR APPROXIMATELY 
45mm (1 3/4 INCH) DEEP. REMOVE 
LOCK AND DRILL SHAVINGS. 


NOTE REMOVAL. 
OF CHROME CAP 


`9.8mm (3⁄8 INCH) 
DIAMETER DRILL 


COLUMN 
SHIFT 


SNAP RING 


|. LOCK SPRING 
- 3Ғ532 


RELEASE 
(ЕУЕН--3Ғ527 


LOCK KNOB 
— 3F531 





"^. G1929-31C 


FIG. 16 Locking Button Installation for Non-Tilt 


S 


. Columns | 

6. Remove and discard the- snap ring. from the | 
release lever pivot рїп. | 

7. Remove the release lever and spring from the 

. flange casting. | 

8. Remove the spring from the release lever. 

Installation | | 
Install the spring to the release lever. 

2. Install the lever and spring on to the flange making 
certain that the spring is against the flange 
providing the automatic return of the lever. 

3. Install a new snap ring. BN 

4. Install the flange as described in this Section. 

5. Install the turn signal-hazard warning switch and - 
key warning buzzer terminal (non-tilt) tighten 
screws to 1.7-2.8 N:m (15-25 in-Ibs). 

6. Install the flange extension. Tighten screws to 1. 


1- 
2.2 М>т (10-20 in- 192) (tit) extension 1.7-2.5 Nem 
(15- 22 in-Ib). 
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Install the turn signal lever. Tighten to 3. 4- 5.1 Nem 


(30-45 in-lbs). | 
Install the steering wheel as described in this. | 


Section. 


DISASSEMBLY AND ASSEMBLY 


^ Non-Tilting Steering Column 
. Refer to Figs. 17, 18 and 19. 


Disassembly | 


me n 


10. 


11. 


Remove column from vehicle as оссе іп this 
Section and .clamp in vise. 


CAUTION: Clamping is permitted only on the 
upper tube. Care is to be taken not to 
permanently deform the tube wall. Permanent 
deformation may affect column performance 
during an accident. 


Remove turn signal. lever. 


Drive out pivot zu and remove hand shift lever 
(automatics). | 


Partially withdraw turn signal- -hazard warning 
switch and key warning buzzer terminal from upper 


flange. 


Remove snap ring from upper steering shaft. 


Remove lower bearing retainer from the bottom of 
the steering column. | 


Using а light hammer, gently drive the sissi 
shaft out the bottom of the steering column. 


NOTE: Because the steering shaft is a two-piece 
telescoping type, harsh impacts at either end may 
alter the shaft in overall length, thus affecting 
assembly. 


Using a #10 drill bit, drill out shift tube retaining 
rivet from bottom of shift socket on vehicles 
equipped with automatic transmissions (Fig. 20). 


Withdraw shift tube assembly from column bottom . 
on vehicles: equipped with automatics. 


With the ignition switch clipped in the lock position, 
remove ignition switch and actuator rod. 


Remove the PRND21 hood and lens assembly a on 
E-150—E-250—E-350 automatics only. 
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FIG. 17 operc Manual Transmission ! Non-Tilting Steering Column Exploded \ View—F-150—F-350, Bronco and 
E -Super Duty 


UPPER BEARING AND ; | | 
| INSULATOR COVER RETAINER 


. SHIFT TUBE 
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FIG. 18 чота Transmission idi Steering Column Exploded View—F-150—F-350, Bronco and. F-Super x 
uty 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


13-06-14 


IGNITION 
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HOOD 
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FIG. 19 Non-Tilt Steering Column With Automatic Transmission—E-150—E-350 


12. 


13. 
14. 


15. 


Loosen upper flange retention nuts until one or two 
threads remain engaged. Pinching nuts toward 
each other, withdraw upper flange from outer tube. 


Remove shift socket (automatics) or flange 
extension (manual 4-speeds), from outer tube. 


Remove upper bearing and insulator cover from 
upper flange by gently tapping from opposite side. 


Disassemble the lower bearing retainer as 
described in this "e cho 


Assembly 


1. 


2. 


3. 


Place bushing in socket retainer in outer tube (3- 
speed). 


Place bushing on upper hub and wave washer on 
lower hub of shift socket (3-speed). 


Install shift socket in outer tube (automatics). 


Install flange extension on outer tube (manual 4- 
speed). 


Subassemble upper flange as described in this 
Section. 


Place wave washer in flange hub on automatics. 


Install subassembled flange onto outer tube by 
pinching nuts toward each other and pressing 
flange in place. Retaining bolt "T" head will 
engage cutouts in outer tube as the nuts are drawn 
tight. Tighten to .7-8.4 М-т (60-75 in-Ibs). 


Assemble shift tube assembly to shift collar on 
automatic using pop-rivet (387895 or equivalent) 
only. 


Install steering shaft clip below knurl for upper 
bearing. 


10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 


On F-150—F-350, Bronco and F-Super Duty only, 
check shaft assembly length to be 90.42 cm (35.6 
inch). Adjust oy gentle tapping in the appropriate 
direction. 


Load shaft up through bottom of column, taking 
care not to collapse steering shaft on F-150— 


: F-350 and Bronco. 


Place cover insulator onto upper bearing and press 
onto knurl of steering shaft until snap ring groove is 
visible above bearing. 


Install snap ring on steering shaft in groove above 
bearing. 


Install turn signal-hazard warning switch and key 
warning buzzer terminal and tighten to 1.7-2.8 М-т 
(15-25 in-lbs). 


Subassemble lower bearing retainer as described 
in this Section. 


On F-150—F-350, Bronco апа F-Super Duty, © 
install lower bearing retainer making sure that the 
centerline of the coupling shaft attachment hole 
extends 20.3mm (0.8 in.) below the lower face of 
the retainer and tighten to 1.4-2.3 Nem (12-20 in- 
Ibs). Minor adjustments in length can be made by 
gently tapping the shaft in the appropriate 
direction. On E-150—E-350, install the lower 


bearing retainer and telescope the steering column 


lower bayonet shaft (Fig. 21) fully towards the- 
column lower end. i 


NOTE: Apply Long Life Lubricant C1AZ- 19590- BA 
(ESA-M1C75-B) or equivalent to lower bayonnet 
flange before installing into column. 


Install the ignition switch actuator rod. 
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18. | 
19. 
20. 
21. 


22. 


Mount the ignition switch and hand start the switch | 


retaining nuts with the lock cylinder in lock position. 


Center the switch within the available range of 
free-play. 


Tighten the switch retaining nuts to 4.5-7.3 Nem 
(40-65 in-lbs), and remove clip. _ 


. Install the hand shift lever and secure by driving in 


the pivot pin. 


Install the turn signal switch lever and tighten to 
3.4-5.1 N:m (30-45 іп-Ірв). | 


Tilt Column 
Disassembly 


1. 


10. 


_ 11. 
12. 


. 13. 


| 44. 


апа key warning buzzer terminal. 


Remove the column as described in this Section 
and clamp in vise. | 


CAUTION: Clamping is permitted only on the 
upper tube. Care is to be taken not to 
permanently deform the tube wall. Permanent 


deformation may affect column performance ` 


during an accident. 


Remove the turn signal lever. Drive out the pivot 
pin and remove the shift lever (automatics). 


Remove the lower bearing retainer. 
To remove the shift tube and/or socket, remove 


the shift tube retaining rivet from the bottom of the ` 


shift socket and withdraw the shift tube from the 
bottom of the column, (automatics). 


Remove the lock drive gear as described in this 


Section. 


Remove the screws securing the turn signal switch 
Remove the 
wiring harness-to-steering column tube clips (if 
required). Remove the turn signal switch and wiring 


harness from the steering column. 


Remove the cover casting screws. Lift the cover 
casting up and over the steering column upper 
shaft, and remove the casting from the column. 
Unhook the upper actuator from the lower actuator 
and remove. 


Remove and discard the screws that attach the 
lower flange to the outer tube. 


Loosen the ignition switch nut and washer 
assemblies and remove the ignition rod from the 
switch end. 


Withdraw the tilt mechanism, steering shaft, and 


ignition actuator rod from the steering column 


upper end. 


Remove the shift socket (automatics). 


Remove 3 screws retaining the flange extension 
on manual 4-speeds or PRND21 ring (E-150— 
E-350 only) (automatics) and remove the extension 
or ring. 


Remove the key release lever mechanism from the 
tilt mechanism (manual 4-speeds). 


Disassemble the tilt mechanism subassembly as 
described in this Section. 


Assembly 


1. 


Assemble the tilt mechanism as described in this 


Section. 
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2. 


10. 


"EAS 
12. 
13. 
14. 
15. 


16. 
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Айасһ the PRND21 ог (PRN@D1) ring to the tilt 
mechanism (E-150—E-350 only) (automatics) with 
3 screws. Tighten to 1.1-2.2 Nem (10-20 in-Ibs). 


Attach the key release lever mechanism to the tilt 
mechanism (manual 4-speed) as described in this 


. Section. 


Attach the flange extension to the tilt mechanism 
with 3 screws. Tighten to 1.1-2.2 Ne-m (10-20 in- 
6$). . 


Install the shift socket (automatics). 


Install the tilt mechanism, feeding the steering 
shaft down the center of the column and the 
ignition actuator rod through the shift socket/lower 
flange extension along the top of the column outer 
tube. Since the steering shaft is a telescoping type, 

care should be taken not to change the length of 
the shaft. 


Install the 3 flange retainer assemblies using new 
Allen head screws. Tighten to 5.6-7.7 N:m (50-68 
in-lbs). Always use new Allen head screws to be 
sure the epoxy cement bonds properly. 


Install the lower bearing retainer as described in . 
this Section. 


Attach the ignition switch loosely to the outer tube. 


Connect the upper and lower actuators. Install the 
cover on the column. Tighten the 3 screws to 4.5- 
5.6 М-т (40-50 in-Ibs). 


Install the turn signal switch and wiring harness in 
the steering column. Attach the key warning buzzer 
terminal and wiring harness-to-steering column 
tube clips (if required). Install the two screws that 
attach the turn signal switch to the flange casting 
and the one screw that attaches the warning 


. buzzer terminal. Tighten the screws to 2.3-3.4 М“т 


(20-30 Ib-in) for the turn signal switch. 
Install the turn signal lever. 
Install the lock drive gear. 


Install the lock cylinder with the key in the ON 


position. Install the retaining pin flush with the 
cylinder. 


Center the ignition within the available range of ` 
free play. Tighten the nuts. 


Install the hand shift lever and pivot pin 
(automatics). 


Install the ош; column as described in this 
Section. 


Non-Tilting Steering Column Flange and 
Locking Mechanism Subassembly 


Refer to Fig. 8. 


Disassembly 


1: 


о. 


Remove nuts and BONS retaining flange to steering 
column.. 


- Remove lock release lever snap ring (manuals). 
. . Remove lock release lever and spring. 


On automatic transmission remove PRND?1 insert | 
from front of flange. | 


With the lock cylinder in the "ON" position, 
depress the retaining pin and remove the lock 
cylinder. 


Remove the lock bearing snap ring. 
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FIG. 20 Rivet Removal—Non-Tilt Steering Column—Automatic Transmission 


7. Remove the lock bearing. 

8. Remove the lock drive gear. 

9. Remove lock actuator retaining screw. 

10. Remove lock actuator. 

Assembly 

1. Install lock actuator insert in rear of flange and 
tighten screw. Tighten to 1.7-2.8 М-т (15-25 in- 
Ibs). 

2. Insert lock actuator assembly through opening in 
front of flange until it bottoms against insert. 

3. Install lock drive gear through lock cylinder 

° opening such that the last gear tooth aligns, with 
the last tooth on the actuator assembly when the 
actuator is fully rearward. 

4. . Install the lock bearing. 

5. Install the lock bearing snap ring. 

6. With the lock cylinder in the "ОМ" position and the 
retaining pin depressed. Insert the lock cylinder 
into the flange. | 

7. Attach PRND21 insert to front of flange on 

. automatic transmissions. 

8. Position spring on lock release lever assembly and 
position lever assembly through hole in front of 
flange on manual transmissions. Tighten spring 

. until lever assembly is allowed to drop into place. 

9. Install snap ring. on "OON release lever assembly 
(manuals). 

10. Install flange retaining bolts through holes in flange 


. and hand start nuts 1 to 2 threads on rear side. 


Tilt Mechanism Upper Shaft, Bearings, and 
Flange Sub-Assembly 


Service of this mechanism requires the steering 


column to be removed from the vehicle and 
disassembled on the bench to remove the tilt 
mechanism. . 


Disassembly 


1. 


Remove the spring clips holding the wire bale 
which acts as a release lever for the locking lever. 
Remove the wire bale (Fig. 22). 


With a small drift, drive out the pin holding the 
locking lever. Remove the lever and spring. Use a 


_ C-clamp to relieve tension on the pin if necessary. 


Remove the column upper shaft snap ring. 


The upper and lower flange castings can now be 
separated by removing the two pivot pins located 
in. the side of the casting assembly with Tools 
T70P-3D739-A Pivot Pin Remover and T67P- 
3D739-C Pivot Pin Remover Handle (Fig. 23). 


Do not use the pivot pins again if the press fit is 
loose in the lower flange. | 


For Bearing Or Upper Flange Service: 


6. 


7. 


Place the flange casting оп a bench with the 
smaller bearing facing down. 


With a small pick, lightly tap on the outer race of 
the small bearing at each slot. Never drive or apply 
pressure of any kind to the inner race of the 
bearing. 


Invert the flange casting and piace it on a bench 
with the large upper bearing facing down. 
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FIG. 22 Removing Wire Bale and Tilt Locking Lever 


9. 


With a small pick, lightly tap on the outer race of 
the large bearing at each slot. Never drive or apply 
pressure of any kind to the inner race of the 
bearing. | | 


Assembly ` 


1. 


2. 


Position the flange casting on a bench with the 
large bearing seat facing upward. 


Select a socket wrench that is the same diameter 
as the outer race of the large upper bearing. 


. Position the large upper bearing over its bearing · 


seat with the open side facing inward. 





G3434-2C 


Place the socket wrench on the outer race of the 
bearing and lightly tap on the socket wrench until 
the bearing is in place. Be careful not to contact 
the bearing inner race as damage will result. 


Invert the flange casting and place it on a bench ` 
with the small bearing seat facing upward. 


Select a socket wrench that is the same diameter 
as the outer race of the small bearing. 


Position the small bearing over its bearing seat 


with the open side facing inward. 


Place the socket wrench on the outer race of the 
bearing and lightly tap on the socket wrench until 
the bearing is in place. Be careful not to contact 
the bearing inner race as damage will result. 


Tilt Mechanism Assembly 


1. 


2. 


Install the lower actuator with the ignition switch — 
rod attached. | 


Install the upper апа lower flange with the two 
pivot pins (Fig. 24). Be sure the column position 
spring is properly seated between the upper and 
lower flange, and the wavy thrust washer is 
positioned properly between the lower flange and 
the socket. Do not re-use loose pivot pins. 


3. Install the column upper shaft snap ring. 


Assemble the locking lever and spring, and insert 
the pin that holds the lever. Use C-clamp to relieve 
the tension on the pin, if necessary. 


Place the wire bale on the upper casting and install 


the spring clips that hold the bale in place (Fig. 21). 
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FIG. 23 Removing Pivot Pin 
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FIG. 24 Installing Flange Assembly Pivot Pins 


Steering Column Lower Bearing Retainer 
Subassembly. 


'E-150—E-350 


Refer to Fig. 21. 


Disassembly 


1. 


Remove the steering column from the vehicle as 


described in this Section. 


2. Remove the steering column lower bayonet flange 
and leaf spring. 
NOTE: Do not loosen the leaf spring. 

3. Remove the lower ai shaft clamp, bolt and 
nut. | 

.4. Remove (3) screws and the lower bearing 
assembly. | 

5. Remove the split retainer sleeve from ше lower 
bearing retainer assembly. — | 

Assembly | 

1. Install the split retainer sleeve into the lower 
bearing retainer assembly with the sleeve shoulder 
against the bearing. 

2. Loosely assemble the clamp, bolt and nut to the 


lower bearing retainer assembly. Make sure that . 
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the bolt aligns with ine round groove in the split 


. retainer sleeve. 


While pushing down on the split retainer aya 
shoulder and the clamp up towards the bearing, 
tighten the clamp nut to 13-24 N-m (9-18 ft-lbs). 


NOTE: This step is extremely. important to 


-eliminate lash. 


Install the lower Е геїаіпег assembly to the 
column outer tube. Tighten the (3) screws to 1.4- 
2.3 М-т (12-20 in-Ibs). 


Арріу агеаве to the steering column lower flange 


. bayonet and leaf spring. Assemble and install the 


flange fully telescoped into the column lower end. 


Slide seal forward over the flange. in the shaft 
clamp. 


Install the steering column into the vehicle as 
described in this Section. 


Steering Shaft and Anti-Rattle Clips 
Non-Tilting Column . | 
Disassembly 


Remove the steering ER кенін. а5. 
described іп this Section. 


2. Secure the steering column assembly in a vise. 

3. Remove the upper shaft bearing as described in 
this Section. 

4. Working from the bottom of the column, remove 
the steering shaft. 

5. Draw a mark on the lower shaft where the upper 

: and lower steering shaft sections form a joint line. 

6. Separate the upper: and lower steering shaft 
sections. 

7. Remove and discard the two steel anti-rattle clips. 

Assembly | 

1.. Install new anti-rattle clips. Be sure both are 
installed in the same direction. 

2. Liberally lubricate the lower six inches of the end of 
the upper shaft. 

3. Secure the lower shaft in a vise. Install the upper 
shaft to the mark on the lower shaft. 

4. Working from the bottom of the column, install the 

.. shaft into the column from the bottom. 

5. Install the upper shaft bearing. ` 

6. Install the steering column assembly as described 
in this Section. | 

Tilt Column 


Disassembly | 


1. 


2. 
3. 


Remove the steering column assembly as 
described in this Section. 


Secure the steering column assembly in a vise. 


It is not necessary to remove the turn indicator 
switch and wiring harness from the steering 
column. 


Working from the top of the column, remove the 


Steering shaft and tilt mechanism. 


Draw a mark on the lower column where the upper 
and lower steering shafts form a joint line. 
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Secure the lower shaft. іп a vise and install the 


6. Separate the upper and lower steering shafts. | 3. 
.7. Remove and discard the two steel anti-rattle clips. . upper shaft to the mark оп the lower shaft. 
Assembly ` | ` à | | x .. 4. Install the steering shaft assembly and the tilt 
1. Install new anti-rattle clips. Be sure both are — u mechanism. T AN | 

. installed іп the same direction. ° .. . &  Installthe steering column assembly as-described 
2. Lubricate the lower end of the upper shaft.. . . in this Section и = : 


.^ SPECIFICATIONS | 


STEERING COLUMN-SHIFT ROD WITHIN TUBE — TORQUE LIMITS = Е PE 
E-150 — E-250 — E-350, F-150 — F-250 — F-350, BRONCO AND F-SUPER DUTY - Xu" 





Desorption — . —— Torque (ftdbs) | Torque (Nem) | | 
Steering Column Coupling Flange Nuts — ` | E-150 — E-250 — E-350 / 
Зоот Colum To Support Bracket Вой Гео вло ваю [ът | 3 1 
Steering Column Floor Opening Cover Plate to | POM НЫЙ | 
Steering Column Opening Cover Clamp Bolt iB _ | E-150 — E-250 — E-350 — 8 | 124 | _ 
Steering Column Cover Plate Clamp Bolt | | AC bu — 350, Bronco and ED 818 — EUM 
пивных 77 77-7 а |ва ры | 

| Intermediate Shaft Pot Joint to Steering Column Nut - = Ғ-150 — 350, Bronco and Super | 36. 59 47-68 | 


Duty 
F-150 — 350, Bronco and F-Super | 
Duty vx | 

Ғ-150 — 350, Bronco and F-Super 


Intermediate Shaft Flex Coupling ` 
to Steering Gear Bot . j 












№ 


5- 


£ 


Steering Column Support Bracket Nuts 










$| 2 
HN 

















Floor Opening Cover Plate . i д a de шысы шайы 
Bearing Retainer Clamp Nut оте | E-150 — E-250 — Е-350 13-24 
Pedal Support Bracket Bolts 0 | 2 қы ашай 97 |. 
hasp р м [Torque (ibo) | Tor 
Selector Indicator Cable Bracket Screw _ б, а г о ГИ 225 = 
_ [Steering Wheel Hom Cover Pad Screws _ | АА j| 7 | oe | 
= arno up menn | se | ee] 
Upper Bearing Retainer to Column Outer Tube PE аы Bronco and F-Super | wm | ves | i 
| Lower Bearing Retainer 5 Салт Owr twe — — — — [M C — | 3 | we] 
Tum Sigrak Hazard Warning Sitch Screws (Non Ti | 6 [в |. 
_ _ EC м № | 2334 | 
Steering Column Flange Extension Screws (Non-Till | 122. | 1725 o 
Ti | AA 100 | 1422 | 
Tum Signal Lever Screw | — jua | ss | 3⁄4 | 
[Subassombled Flange to Or Tuba NaS mooo | on | това 
Shit Tube Retaining Not_ | ss: | s |] 4056 | 
nion Switch Retaining Nus — [| 4 | 453 | 
Fango Retainer Alen Head Screws (Ti) — — 
“Ойла Cover i) а оо [ 45855. 
| PRND21 or PRN D DiRingto Tit ` E АЙ | и x 
Lock Actuator Insert in Rear of Flange Screws (Non-Tit) aa 155 | 1728 


$ 
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SPECIAL SERVICE TOOLS | 
| mme — — .. — | бесш |) Араш í з 






тора о | би | тола — . 
T67P-3D739-C | _ Pivot Pin Remover Handle ` | Тїї Column — Use with Pivot Pin Remover 
T67L.9800-A | Steering Wheel Puller 


О u CG1716-2F 
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SECTION шг 07 Steering Column—Stripped 
_ Chassis Models | 





SUBJECT PAGE 
SPECIFICATIONS ............ оа ор РЕ 13-07-12 
ADJUSTMENTS . i | 

Ignition Switch Adjustment ................ 13-07-2 

Switch Adjustments ...................... 13-07-2 
DESCRIPTION. ois essa a dee WATERS XR EY š 13-07-1 
DIAGNOSIS AND TESTING .................. 13-07-1 
DISASSEMBLY AND ASSEMBLY | 

Steering Column Flange and Locking 

Mechanism Subassembly ............... 13-07-12 


| ‚ Steering Column ревень 13-07-9 


VEHICLE APPLICATION 


F-Super Duty Commercial Stripped Chassis, 
Motor Home Chassis and E-350 Stripped Chassis 
Vehicles. | 


DESCRIPTION 


The steering columns are attached to the steering 
gear by means of a coupling shaft. The column 
design features a concentric outer tube, internal 
shift tube for automatic transmission selection, and 
steering shaft. 


Two types of column are used; а manual 


transmission-type column and a automatic 
transmission type column. the shifter unit is built into 
the automatic transmission column. 


‘Features on the column include an emergency 
flasher. switch and a turn signal indicating switch 
with lane change жаі 


SUBJECT ` PAGE 
REMOVAL AND INSTALLATION 
Column Lock Actuator and Steering ; 
Wheel Lock Pin ....... — À ОС КЕТГУТ 13-07-6 
Ignition Lock Cylinder Assembly. .:......... 13-07-6 
Ignition Lock Drive Gear .................. 13-07-8 
Steering Column ......................... 13-07-3 
Steering Wheel ...................... +... 13-07-2 
Upper Shaft Bearing, Upper Flange and | 
Shift Socket/Flange Extension ...... ..... 13-07-5 


VEHICLE APPLICATION ................ wed 13-07-1- 





DIAGNOSIS AND TESTING 


Refer to Section 13-01, General Steering Service 
for diagnostic and testing procedures. | 
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ADJUSTMENTS REMOVAL AND INSTALLATION 


Ignition Switch Adjustment 
Correct Ignition Switch Operation 


The ignition switch is actuated by a rod through 
. the lock actuator rack and pinion driven by the key 


cylinder. Rotating the key clockwise from the full . 


counterclockwise stop, the positions are: 
ACCESSORY, LOCK, OFF, ON, and START, if the 
switch is properly adjusted. 


In ACCESSORY, the accessory circuits are 
operative. 


In LOCK, all ignition switch electrical circuits are 
inoperative and the steering wheel and gear 
shift lever are locked. 


In OFF, all ignition switch electrical circuits are 
inoperative and the steering wheel is unlocked 
for all gear shift lever positions. 


In ON, all ignition switch circuits аге operative 
except the starter circuit and the steering wheel 
. is unlocked. 


In START, the. engine ignition and starter 
circuits only are operative and the Steering 
wheel is unlocked. 


The above function are attainable regardiess of . 


direction of actuation. 


If the above operations are not acquired, adjust 
per procedures below. | 





Switch Adjustments 


Place the key in the ignition switch and rotate to 


LOCK Position. 


Loosen the washer-nuts retaining the ignition 
switch to the steering column. 


Align the clip hole in the ignition switch with the 
actuation rod end. 


Center the switch on the actuation rod. 


Tighten the washer nuts to 4. 5-7.3 N: m (40-65 
in 165) and remove the clip. 


. Check for correct armen switch operation. 


IGNITION 
SWITCH 


62938-18 





Steering Wheel 
Removal 


1. Park the vehicle with the front wheels in the 
straight ahead position. Mark the steering | 
wheel in relationship to the steering column 
with chalk or two pieces of tape. 


2. Disconnect the battery ground cable. 


3. Remove one screw from the underside of each 
steering wheel spoke, and lift the horn switch 
assembly (steering wheel pad) from the 
steering wheel. | 


HORN COVER 
13K802 







HORN 
WIRES 


STEERING 
WHEEL ASSEMBLY 
600 





_ 0.8-1.2 Nem 
(7-11 FT-LB) 


` G6540-1A 


4. Disconnect the horn switch wires by pulling the 
spade terminal from the blade connectors. 


5. Remove the horn switch assembly. 


6. Remove steering wheel retaining nut. 


7. Use the Steering Wheel Puller, T67L-3600-A or 
equivalent and remove steering wheel from 
shaft. Do not hammer on the steering wheel or 
center shaft or use a knock-off type steering 
wheel puller as either НЫ will damage 
the steering column. | 


Installation 


The steering- wheel can be installed in one 
position. 


Place the steering wheel on the steering column 


_ upper shaft, so that the mark and flat on the steering 


wheel is in.line with the mark and flat on the steering 
column center shaft. 


1. Install a steering wheel lock nut (389530- -S2 ог 
2 equivalent). Tighten the nut їо 41-57 М-т (30- 
42 ft-Ib). | | 


2. Connect the horn wires. 


3. Install the steering wheel horn cover pad. 
Tighten the screws to 0.81- 1.2 М-т (7-11 
in-Ibs). 


4. Connect the negative e battery cable to the 
terminal: 


5. Test the steering column for proper saraton: 
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REMOVAL АМО INSTALLATION (Continued) 


Steering Column 
Removal 


1. Park the vehicle with front wheels іп а straight 
ahead position. E 


2. Disconnect the battery ground cable. 


3. Remove the intermediate shaft to steering 
column shaft clamp bolt. ZEE 


4. Disconnect the transmission shift linkage rod 
from the column (vehicles with automatic 
transmission only). > | 


5. Remove the steering wheel as described 
above. | 







- NUT 7 


11-15 N-m a 
(8-11 FT-LB) > / 


x 
- Ld 
лм 
m 
o МӘ 


FRONT 
OF VEHICLE ` | STEERING 
COLUMN ASSEMBLY 
|a 22252 ` 3C529 


Installation | 
_ Place the steering column in the vehicle. 


Attach the turn signal, hazard warning, ignition 
switch and horn wiring harness to the column 
terminal. | 28 


Install steering column to support bracket with 
the two bolts and tighten to 11-27 N:m (8-20 
ft-Ib) for E-350 Stripped Chassis vehicles and 

` 26-37 М-т (19-27. ft-Ib) for F-Super Duty 
Stripped Chassis vehicles. 


Attach intermediate shaft to column. Tighten 

clamp.bolt to 50-80 №: m (40-60 ft-lbs) for E-350 

Stripped Chassis vehicles and 27-47 М-т (20- 

35 ft-lb) for F-Super Duty Stripped Chassis 

vehicles. Make sure that bolt is aligned in the 
: shaft groove. 


Disconnect the turn signal,. hazard warning, 
ignition switch and horn wiring harness from the 
column. p SENE EIS 


. Remove the steering column to floor. pan cover 


plate retaining bolts. 


.. Remove the steering column to steering 


` column support bracket retaining bolts and 
remove the steering column from the vehicle. 


NUT .— 
40-56 Nm ` 
(30-42 FT-LB) 


IGNITION 
LOCK 






TURN SIGNAL 
LEVER-13305 


;/ STEERING | 
INTERMEDIATE 
SHAFT-3B676 


G6541-2B 


. Attach lower seal and retainer assembly to 


dash panel with three bolts and tighten to 16-23 
N.m (12-27 ft-lb) for E-350 Stripped Chassis 
vehicles and 11-15 М-т (8-11 ft-Ib) for F-Super 
Duty Stripped Chassis vehicles. | 


Install the steering wheel back in its original 

position. Install and tighten the steering wheel 

nut to 40-56 N-m (30-42 ft-lb). Connect the 
‚ horn switch wires, (if present). 

Reinstall the shift linkage rod. 


Reconnect the battery ground cable and test 


the steering column for proper operation. 
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REMOVAL AND INSTALLATION (Continued) 


TO BE REMOVED AFTER COLUMN ` 
INSTALLATION IS COMPLETED... 












4 NOTE: AFTER FINAL ASSEMBLY АМО 
REMOVAL OF SPACERS, FLEX 


COUPLING MUST BE FLAT TO 
.100 CONCAVE UPWARD IN 
FINAL POSITION. 


(30-42 FT-LB) 


LOCKSET 
1522050 






TURN SIGNAL 
LEVER-13305 





0.8-1.2 N-m 
(7-11 IN-LB) 


_ FOR ALL MODELS WITH SPEED CONTROL 






-BOLT STEERING ` | 
26-37 N-m COLUMN ЫЕ кш 
(19-27 FT-LB) ASSEMBLY 
7200 
BOLT 
57140 - 
NUT 
11-15 N-m 
(8-11 FT-LB) 


POWER STEERING 
` GEAR ASSEMBLY 
3N503 


TO BE REMOVED 
AFTER COLUMN 
INSTALLATION IS 
COMPLETED ALIGN CUTOUT 
| IN FLANGE 
WITH PIN IN 
INSULATOR ASSEMBLY 






VIEW X 


BRACKET 
3678 












\ BOLT 
18-52 Nem 
(13-38 FT-LB)! 


G6751-2A 
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REMOVAL АМО INSTALLATION (Continued) 


Up 


per Shaft Bearing, Upper Flange and 


Shift Socket/Flange Extension 


Theses components can be serviced without 
removing the column from the vehicle. 


Removal 


1. 
2. 


3. 


10. 
11. 


12. 


13. 
14. 


. 15. 


Set the parking brake. 


Disconnect the battery cable from the negative 
terminal. | | Же 


Remove the steering column shroud and 
instrument panel opening cover. 


Disconnect the turn signal hazard warning.and ` 


ignition switch electrical connections. 


Clip the ignition switch in the LOCK position and 
remove the switch. : 


Remove the steering wheel as described in this 
Section. | 


If the shift socket is to Бе removed, drive out the . 


pivot pin and remove the lever. | 
Remove the turn signal lever. 


Remove the automatic transmission hood and 
lens, if so equipped. | 


Remove the screws from the turn signal hazard 


warning switch and slip the switch off the ` 


steering shaft.. ` 


Remove the snap ring from above the upper ` 


shaft bearing. 


Loosen the nuts retaining the upper flange 
casting to the column until one or two threads 
on each remain engaged, pinching the nuts 
toward each other, withdraw the upper flange 


from the steering column. Some tapping on the 


steering shaft upper end with a light hammer 
may be required. | 22m 


Remove the upper shaft bearing and insulator 


cover by driving out from the opposite side of 
the flange. 


Remove the shift tube retaining screw at the 


bottom of the shift socket and withdraw the shift 


Socket. | i 


Remove the 3 flange extension retaining 
screws and remove the extension. - 
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Installation 


1. 
2. 


3. 


9. 


10. 


11. 


AND INSULATOR 


. Install the shift socket/flange extension. 


Place the flange on the steering column tube 
and tighten nuts to 6.8-8.5 М-т (60-75 in-Ib). 


Pick punch the steering shaft serration 
diameter to insure an interference fit to the 
inner face. Place the bearing and insulator on 
the shaft, working them as far down the shaft as 
possible. Place a piece of pipe 19.05тт (3/4 
inch) (inside diameter) x 53-97mm (2 1/8 inch) 
long over the end of the shaft. ! 


. Install the steering wheel attaching nut. Tighten 


| 


the nut until the bearing is seated іп the flange. 
Remove the nut and pipe from the steering 
shaft. 


— pe 


| 


С 
Q — = | ATTACHING 
LA STON = | NUT 
GAN 
| | | 19.08mm (3/4 ІМСН) 
| DIAMETER 
Sx х 53.97mm 
SVN < (2-1/8 INCH) 
. PO жш РІРЕ 
— 
UPPER BEARING o RSV 
am СЫ 
<=) ME 
| < АУ G5919-1A 


Install the snap ring in the groove on the 
steering shaft. о > | 


Install the turn signal switch on the flange. 
nds, the screws to 2.5-3.0 М-т (20-30 
in-Ibs). | 


Install the turn indicator lever. 


Connect the electrical connections to the 
steering column. E 


Install the steering wheel as described in this | 
Section. | | 


Connect the negative battery cable to the 
terminal. | 


Test the steering column for proper operation. 
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Column. Lock Actuator and Steering 
Wheel Lock Pin 


LOCKING BUTTON 
SNAP RETAINER COLUMN LOCK 
ACTUATOR AND 
Р - STEERING WHEEI 
T-BOLT RETAINING LOCK PIN ASSEMBLY 
NUTS (2) REQUIRED | 


IGNITION LOCK 


И ' ACTUATOR ROD ТО 

TURN SIGNAL SWITCH im | IGNITION SWITCH 

4 M, 

es. AEN 

Дл 

PHA 

MESIN 
© = w 7% = 

qais 0; 

` MS 


MOUNTING SCREWS 





. WIRE LOOM 


(3) REQUIREO e 
. f LANGE CASTING = 
HAZARD. . SNAP RING (9) 
WARNING . K 
SWITCH LOCK BEARING | с LOCK 
DRIVE GEAR 
SNAP RING 





LOCK CYLINDER 
| 61832-16 


Removal 
1. Remove the steering column shroud. 


2. Remove the ignition lock drive gear as 
described in this Section. 


3. Remove the attaching nuts that hold the 
steering column to brake pedal support. 


4. Loosen the ignition switch attaching nuts and 
remove the ignition rod from the switch end. 


5. Remove the upper shaft bearing as described 


in this Section, 


. 6. Remove the ignition lock actuator rod and 
steering wheel lock pin assembly. 


7. Remove and discard the retaining clip at the 
lower end of the steering wheel lock pin. 
Remove the steering wheel lock pin and lock 
pin spring from ignition switch actuator. Do not 
lose the spring. > 


Installation 


1. Install a new lock pin and clip, and the old-lock 
pin spring in the actuator casting. 


2. Place the column lock actuator and steering 
wheel lock pin in the steering column. 


3. Engage actuator rod into ш switch 
retaining nuts. 


4. Install the lock drive gear, lock Bodo and 
snap ring. | 
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Install the lock сутаег with the key in the ON 
position. Install with the retaining pin flush with 
cylinder. Turn key to the OFF position. 


. Install the upper shaft bearing as described іп 
this section. | 


Adjust the ignition switch as explained in this 
Section. 


Secure the steering column to the brake pedal 
support. 


Install the trim shroud. 


Ignition Lock Cylinder Assembly. 


NOTE: The following procedure pertains to 
vehicles that have functional lock cylinders and 
ignition keys are available or the ignition key 
m are known and the proper key can be 
made 


Removal 


Disconnect the battery ground cable. 


... Remove the horn button and the steering wheel 
as described earlier in this Section. 


Place the gear shift in neutral (with automatic 
transmission) or in any position with manual 
transmission and turn the lock cylinder with the 
ignition key to ON position. 


Place 1/8 inch diameter wire pin or small drift 
punch in the hole located inside the column 
near the base of the lock cylinder housing and 
depress the retaining pin while pulling out on 
the lock cylinder to remove it from the column 
housing. . | 


Installation 


1. Toinstall the lock cylinder, turn the lock cylinder 
to the ON position and depress the retaining 
pin, then insert the lock cylinder into its housing 
in the flange casting. Assure that the cylinder is 
fully sealed and aligned into the interlocking 

. washer before. turning the key to the OFF 
position. This action will permit the cylinder 
retaining pin to extend into the cylinder cast 
housing hole. 


Using the ignition key rotate the lock cylinder to 
insure correct mechanical operation in all 
positions. 


Install the steering wheel and trim pads as 
described earlier in this Section. 


Connect the battery ground cable. 


On vehicles equipped with automatic 
transmission, check for proper start in Neutral. 
Also check to make certain that the start circuit 
cannot be actuated in the Drive and Reverse 
positions. 





NOTE: The following procedure applies to vehicles ` 
where the ignition lock is inoperative and the lock . 
cylinder cannot be rotated due to a lost or broken 


ignition key and the key number not known or the 
lock cylinder cap is damaged and/or broken to the 
extent that the lock cylinder cannot be rotated. 
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REMOVAL AND INSTALLATION (Continued). 


Removal 


1. 
2. 


3. 


Disconnect the battery ground cable. 


Remove the horn button and steering wheel as 
described earlier in this Section. 


Remove the turn signal lever from the steering 
column. 


To gain access to the ignition switch remove 
the steering column trim shrouds from. the 
steering column. Detach and lower the steering 


column assembly from the brake pedal support | 


bracket as described earlier in this Section. 


Remove the ignition switch and pin it in the 
LOCK position. 


Remove the turn signal switch from the column 
assembly as described in this Section under 
Manual Key, Release Button and Lever in the 
Removal and Installation Section. 


Remove the upper bearing snap ring and the (2) 
T-bolt retaining nuts that secure the flange 
casting to the outer tube. Remove the entire 


flange casting assembly, the upper shaft 


bearing, the lock cylinder assembly, the ignition 


: Switch actuator and the ignition switch actuator 


rod by pulling the assembly over.the end of the 
steering column shaft. | 


Replace the above assembly with a new 
assembly consisting of: 


(1) 3511 Flange 

(1) 11582 Lock Cylinder Assembly 

(1) 3E717 Lock Gear, Steering Column Lock 
(1) 3E700 Bearing, Steering Column Lock 


(1) 3C610 Retainer, Steering column Upper 
Bearing ` 


a 217 Actuator Assembly, экеп Column 
ock ` 


NOTE: retain the ignition switch actuating rod from 
the removed casting assembly and use it with the 
new flange casting assembly... 
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Installation 


1. 


Reassemble the above parts, installing a new 
upper shaft bearing (3517) and set the actuator ` 
to drive gear as described earlier in this Section. 


Install the turn signal switch as adii earlier 
in this Section. 


Install the ignition switch, check and/or adjust 
for proper function as specified in this Section. 


. Install the instrument cluster. 


Install the steering column trim shrouds, 
steering wheel and pad assembly as specified 
earlier in this Section. | | u 


Install the turn signal lever. 


Using the ignition key rotate the lock cylinder to 
insure ` correct mechanical operation in all 
positions. 


Connect the battery ground cable. 


Check for proper start in Neutral. Also check to 
make certain that the start circuit cannot be 
actuated in the Drive and Reverse positions. 


ROD-ACTUATING 
RETAIN FOR USE 
WITH NEW ASSEMBLY . 





< 4 ` — LIFT HOUSING ASSEMBLY 
OUT AND OVER 
— END OF SHAFT 
: G6542-1A 
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REMOVAL AND INSTALLATION (Continued) 


Ignition Lock Drive Gear 
Removal 


1. Remove the lock cylinder assembly as detailed 
in this Section. 


2. Insert a flat bladed screwdriver in the recess of 

. the drive gear at the bottom of the lock cylinder 

housing. Turn the lock drive gear 
counterclockwise three notches. 


3. Remove the snap ring, washer and lock drive 
gear from the lock cylinder housing. Note the 
position of the drive gear to the rack teeth. 


Installation 


1. Install the lock drive gear in the housing in the 
same position as noted during removal. 
Installation is correct if the last tooth on the 

- drive gear is meshed with the last tooth on the 
rack. Install the washer and snap ring. 


2. Usingthe screwdriver blade, turn the drive gear 
clockwise three notches. 


3. Install the lock cylinder. 


COLUMN LOCK 
ACTUATOR AND 
| и STEERING WHEEL IGNITION LOCK 
A INER LOCK PIN ASSEMBLY 
| ACTUATOR ROD TO 
IGNITION SWITCH 







T-BOLT RETAINING 


SNAP 
NUTS (2 REQ'D) RING FLANGE 


CASTING 


DRIVE GEAR 


LOCK 


BEARING 
| y 
| RING 
| LOCK 


CYLINDER G6543-1A 
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DISASSEMBLY AND ASSEMBLY 


Steering Column 

Disassembly | 

1. Remove the steering column per this Section. . 10.. Remove shift tube retaining bolt from the 
2. Unscrew the turn signal lever. _ bottom of the shift socket. e 
3. Drive out hand shift lever pivot pin and remove 11. Remove the shift/socket flange extension. 


hand shift lever. | | : 12. Remove the lower bearing retainer, if so 
4. Remove turn signal-hazard warning switch | equipped. 
retaining screws and partially witnaraw switch 213. Withdraw shift tube from top or bottom of the 
from upper flange. DUE .. A Steering column. 
5. Remove snap ring from steering shaft above 14. Withdraw lower shift arms and spacer from 
` the upper shaft bearing. column outer tube. | 
6. With a light hammer tap the steering shaft out 15. Remove lamp from flange and separate turn | 
the bottom of the steering column. E signal- -hazard warning switch from flange. | 
27. Сір the ignition switch іп LOCK position and 16. Remove upper shaft bearing and insulator | 
. -. remove ignition switch and actuation rod. . cover from upper flange by tapping with light 
8. Remove the automatic transmission hood and  . ` hammer from opposite side of flange. ` 
| lens assembly, (if so equipped). - 2-17. Disassemble the upper flange and locking 
. 9. Loosen the upper flange retaining nuts until 1 or , mechanism per this Section. 
2 threads remain engaged, pinch the nuts.  ..18: Remove the floor opening cover plate from the 
toward each other, and pull range off outer ` - outer tube. | 
tube. : 


TURN SIGNAL/HAZARD 
WARNING SWITCH ASSEMBLY 











SCREWS a a= 


WIRING ` 
HARNESS 


STEERING 
SHAFT 


TURN SIGNAL 
LEVER 


RETAINING 
PIN 








CLEARANCE... SPRING WAVE WASHER , 
s < | . HOLE ` , / 


SHIFT 
ARM 


J HAND SHIFT 


` LEVER STEERING ACTUATOR ` 
| COLUMN ROD 
ASSEMBLY 
COVER IGNINTION 
PLATE 


, SWITCH |  . G6192-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


. MANUAL TRANSMISSION VEHICLES — COLUMN SHIFT 


TURN SIGNAL'HAZARD WIRING 
WARNING SWITCH ASSEMBLY . > HARNESS 








SCREWS < 1 
TURN SIGNAL 
LEVER 


SNAP 
RING 






CLEARANCE . STEERING 
SHA 





7) IGNITION 


SWITCH SHIFT ARMS 


G6193-2B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


| ` MANUAL TRANSMISSION VEHICLES —.FLOOR SHIFT = 
"TURN SIGNAL/HAZARD p; As 


| T _ WIRING . 
WARNING SWITCH ASSEMBLY: = HARNESS ` 








CLEARANCE ` 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 
1. 
2; 


3. 


1 


1 


1 


1 
1 


1 


1 


1 


1 


Place bushing in socket retainer in outer tube. 


Place bushing on upper hub and wave washer 
on lower hub of shift socket. 


Insert lower shift arms and spacer in outer tube. 


Insert shift tube assembly from top or bottom of 
column. | 


Install shift socket onto shift tube іп outer tube 
or flange extension onto outer tube 1.7-2.3 N-m 
(15-20 in-Ibs). | | 


Install shift tube retaining screw in the bottom of 
the shift socket. 


Place turn signal-hazard warning switch wiring 


harness through flange. _ | 
Press lamp and wire into flange. ` 


Feed turnsignal harness through shift socket. 
Pinching. the flange casting subassembly 
retaining nuts toward each other, install flange. 


O. Install ignition switch actuation rod, ignition 
switch and hand start the washer-nuts retaining 
the switch. 


1. Adjust the ignition switch per this Section. 


2. Install the steering shaft from the column 
bottom. 


3. Install the lower bearing retainer. · 


4. Install the upper shaft bearing and insulator 
‚ cover per this Section. 


5. Install the snap ring on the shaft above the 
upper bearing. 


6. Loosen the lower bearing retainer so it is free to 
slide on the steering shaft. 


7. Seat the upper bearing by tapping on the upper 
end of the shaft with a rubber mallet. . 


8. Preload the lower bearing by sliding the bearing 
retainer against the bearing with the thumb and 
forefinger while holding the steering shaft. 
Tighten the retainer nut to 14-18 N-m (10-14 
ft-Ib) while holding the bearing retainer. 


RETAINER — STEERING COLUMN 
BEARING SEAL 


STEERING COLUMN 
LOWER BEARING 
RETAINER 





BEARING ASSEMBLY 
VIEW OF LOWER END OF 
STEERING COLUMN ASSEMBLY G3306-1A 
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19. Install the turnsignal-hazard warning switch and 
tighten the 3 retaining screws. | | 


20. Install the automatic transmission hood and 
lens, if so equipped. 


21. Install the hand shift lever and pivot pin. 
. Install the turn signal lever. 
. Install the steering column per this Section. 




















Steering Column Flange and Locking 
Mechanism Subassembly | 


1. Install lock actuator insert in rear of flange and 
tighten screw 1.7-2.8 М-т (15-25 in-Ibs). 


2.. Insert lock actuator assembly through opening 
in front of flange until it bottoms against insert. 


3. Install lock drive gear through lock cylinder 
opening such that the last gear tooth aligns with 
the last tooth on the actuator assembly when 
the actuator is fully rearward. 


4. Install the lock bearing. 
5. Install the snap ring. 


6. with the lock cylinder in the "тип" and the 
retaining pin depressed. Insert the lock cylinder 
into the flange. 


7. Attach PRND21 insert to front of flange. 


Position spring on lock release lever assembly 

‘and position lever assembly through hole іп 
front of flange 'torque spring until lever 
assembly is allowed to drop into place. 


9. Install snap rig on lock release lever assembly. 


10. Install flange retaining bolts though holes in . 
flange and hand start nuts 1 to 2 threads on rear 
side. 


SPECIFICATIONS 
SPECIAL SERVICE TOOLS | 
Number [бе — — — ] 
T67L-3600-A Steering Wheel Remover 


CG3598-1A 
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SPECIFICATIONS (Continued) 


Description 


s 
[oor Opening Cover Plate — £350 


Floor Opening Cover Plate — E350 


Intermediate Shaft Lock Bolt | 8243 | 20-35 SANE 
Lock Actuator Insert Screw 1.7-2.8 | | a 
Steering Column Tube Flange Nuts | | 68-85. | I 


Floor Opening Cover Plate — F-Super Duty M 
Turn Signal Switch Screws | E | | 


CG6544-2B | 
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VEHICLE APPLICATION : 


Applies to F-150—F-350, E-150—E-350, Bronco and 
F-Super Duty Series Vehicles. | | 


DESCRIPTION 
Refer to Figs. 1-7. _ 


The steering linkage is composed of Pitman arm, 
drag link, rod and tie rod. The Pitman arm transfers the 
steering gear movements through the drag link and tie 
rod to the spindles. | 


The F-150—F-350, Bronco, F-Super Duty Chassis 
Cab and E-150—E350 steering linkage has adjustments 
in both the tie rod and the drag link. 


FRONT OF VEHICLE 


: DRAG LINK 


BALL STUD 
` -ADJUSTING 


. SLEEVE 


NOTE: TO PREVENT INTERFERENCE `. 
WITH OTHER COMPONENTS 


Є. > 
Ж 


«ак | CL | 
. ч . 2% 
3 


| 3 РІТМАМ ARM 
VERTICAL | Ееее 


AFTER SETTING TOE, THE TWO CLAMP BOLTS/NUTS 
ON EACH ADJUSTING SLEEVE MUST BE POSITIONED 
WITHIN A LIMIT ОҒ 45 DEGREES (PLUS/MINUS) AS 
SHOWN WITH THE THREADED END OF THE BOLTS 
ON THE LEFT HAND SLEEVE POINTING TOWARDS 
THE FRONT OF THE VEHICLE AND THE THREADED 

| END OF THE BOLTS ON THE RIGHT HAND SLEEVE 





VIEW A 





FACING REARWARD. 


FIG. 1 Steering Linkage F-150 (4x4) and Bronco 


DRAG LINK 


DRAG LINK 
BALL STUD 


` VIEW A 


DIAGNOSIS AND TESTING | | 
Refer to Section 13-01, General Steering Service for 
diagnostic and testing procedures. 


REMOVAL AND INSTALLATION 


Tie Rod and Drag Link Assembly 
Refer to Figs. 1-7. 


Replace the drag link or tie rod if a ball stud is 
excessively loose, or if the tie rod or drag link is bent. Do 
not attempt to straighten a drag link or tie rod. 


` Removal 


1. Remove. the cotter pins and nuts from the drag link 
and tie rod ball studs. р 


ТЕ ВОО 
BALL STUD 


A А-Я 
Z > ) А |} 
FRONT ОҒ VEHICLE А TT SN OA 


=. 


27 
&) 
S, 


TIE ROD ` 


ADJUSTING ü 
SLEEVE TIE ROD 


BALL STUD ^ F2843-2G 
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| FRONT ОҒ VEHICLE 
DRAG LINK BALL STUD 


- DRAG LINK 


FRONT OF VEHICLE 
| ! | 38008 


= х 


+45° | —45° | 
. VERTICAL 


NUT-800895 


NOTE: TO PREVENT INTERFERENCE - 70-100 Nem 


WITH OTHER COMPONENTS. 


AFTER SETTING TOE, THE TWO CLAMP BOLTS/NUTS " STEERING LINKAGE MUST 
ON EACH ADJUSTING SLEEVE MUST BE POSITIONED| BE INSTALLED WITH STEERING 
WITHIN A LIMIT OF 45 DEGREES (PLUS/MINUS) AS GEAR FIXTURED ON CENTER 
SHOWN WITH THE THREADED END OF THE BOLTS (x45*Q INPUT SHAFT) 

ON THE LEFT HAND SLEEVE POINTING TOWARDS : BALL STUDS MUST BE 
THE FRONT OF THE VEHICLE AND THE THREADED SEATED IN TAPERED HOLE . 
END OF THE BOLTS ON THE RIGHT HAND SLEEVE TO PREVENT ROTATION WHILE 
FACING REARWARD. TIGHTENING ATTACHING NUT 


FIG. 2 Steering Linkage F-150—F-350 (4x2) 
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WITH OTHER COMPONENTS. 
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FRONT OF VEHICLE 


AFTER SETTING TOE, THE TWO CLAMP 
BOLTS/NUTS ON EACH ADJUSTING 
SLEEVE.MUST BE POSITIONED WITHIN ` 
A LIMIT СЕ 45 DEGREES (PLUS/MINUS) 
AS SHOWN WITH THE THREADED END 
OF THE BOLTS ON THE LEFT HAND ` 
SLEEVE POINTING TOWARDS THE 
FRONT OF THE VEHICLE AND THE ^ 
THREADED END OF THE BOLTS ON 
THE RIGHT HAND SLEEVE FACING 
REARWARD. | 


“7642569 
VIEW А — 


. FIG. 3 Steering Linkage—F-250 (4х4) | 
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70-100 N:m 
(52-74 FT-LB) . 


COTTER PIN 
N642569 








STEERING LINKAGE. . 
ROD AND LINK. 
ASSEMBLY-3B008 











FIG. 4 Steering Linkage—F-350 (4х4) Monobeam Axle 


2. Using the Tie Rod End Remover TOOL-3290-D or 


equivalent, remove the drag link ball studs from the - 


right hand spindle and the Pitman arm. Remove 
the tie rod ball studs from the left hand spindle and 
the drag link. | | 


23. When installing new drag link or tie rod end(s) or - 


adjustment sleeve(s) turn the parts into the 


adjustment sleeve about the same distance used ` 


for the old assembly. Equalize the thread 
. engagement of the short and long rod ends in the 
adjustment sleeve. This will provide an 
approximate toe-in setting. | 


Installation | 


1. Position the drag link ball studs into the right hand 
- spindle and the Pitman arm. Position the tie rod 
ns studs into the left hand spindle and the drag 

link. & R a | 


NOTE: For installation of components with rubberized 
ball sockets, be sure that the wheels and Pitman Arm 
are in the straight ahead position so that the rubber in 
the rubber ball sockets has no preload in that position. 
Installation of the linkage in other than the straight 
ahead position could cause the vehicle to drift toward 
the installed position.  .. - P5 | 


2. Seat the studs into the tapered | hole before 
tightening the nuts to avoid wrap up of the rubber 


during tightening. Tighten the nuts to: 


specifications. 
3. Install new cotter pins. 


4. Check toe-in and set toe-in as described in Section 
14-01, GENERAL SUSPENSION SERVICE. 


5. After checking or adjusting toe-in, center the 
adjustment .sleeve clamps between the locating 
nibs and position the clamps as shown in Figs. 1, 2, 
3, and 7 to prevent clamp contact with surrounding 


components. Tighten the nuts to 40-57 N:m (29- | 
41 ft-lbs). After installing a tie rod or drag link, - 


make sure the tie rod adjustment sleeves are 
correctly positioned. For the correct tie-rod 


Steering Linkage 


‘CLAMPS MUST BE INSTALLED IN 

POSITION SHOWN WITHIN + 45° 
TIGHTEN NUTS 40-57 N-m (29-42 FT-LB) 
| 4 PLACES 


13-24-3 · 

















Ғ4581-2А . 


adjustment sleeve position refer to Figs. 1 through | 


Pitman Arm 


Replace the Pitman arm if the Pitman arm is bent. Do 
not attempt to straighten the Pitman arm. 


Removal 


1. Remove the cotter ріп and nut from the drag link 
ball stud at the Pitman arm. 


2. Disconnect the drag link ball stud from the Pitman 
arm using Tie Rod End Remover, TOOL-3290-D or 
equivalent (Fig. 8). 


. 3. Remove the Pitman arm attaching nut and: washer. 


4. Remove the Pitman arm from the steering gear 
sector shaft using Tool T64P-3590-F (Fig. 9). 
Remove the tool from the Pitman arm. 


- Installation 


1. Install the new Pitman arm assembly on the sector 
shaft with wheels in straight ahead position. Install 
the Pitman arm attaching washer and nut. Tighten 
the nut to specifications. | „л 


2. Install the drag link ball stud on the Pitman arm. 
Tighten the nut to 68-101 N-m (50-75 ft-Ibs) and 
install the cotter рт. | | 


Drag Link | 
Refer to Figs. 1,.2, 3, 5 and 7. 


Replace the drag link if the ball stud is loose, or the 
drag link is bent. Do not attempt to straighten a drag 
link. жасаса | 


Removal ` 


1. Raise the vehicle on а hoist with the wheels in the ` 

Straight ahead position. Refer to Section 50-04, 

Hoisting and Jacking in the Light-Medium-Heavy, 
Pre-Delivery manual. 
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IN.POSITI WN + 45* - 
TIE ROD OSITION SHO 


BALL STUD 


NOTE: CLAMP MUST BE INSTALLED 
IN POSITION SHOWN + 45? 


DRAG LINK 
| STUD 


E-250 AND E-350 INSTALLATION 


СЕКЕ d G6197-28 
FIG. 5 Steering Linkage—E-150 Through E-350 - 
2. Remove the cotter pins and nuts from the ball stud | prevent rotation while tightening. Install nuts and 
‚ at the Pitman arm and steering Че год. Remove the _ tighten to specifications. Z : А 

ball studs from the linkage using TOOL-3290-D, | | | 

Те Rod End Remover ог equivalent аз shown іп 3. Install new cotter pins. | Ç 

Fig. 8. | К | 4. Check toe-in апа adjust toe-in as described іп 
3. Loosen the bolts on the adjuster clamp. Count the . Section 14-01. General Suspension Service, under 


Installation 
1. 


= Position the steering tie rod ball stud in the drag 


number of turns it takes to remove the drag link Adjustments. ^ || 
from the adjuster. f Steering Tie Rod 


| o бык 1 | Refer to Figs. 1 through 7. 

nstall the drag link the same -number of turns it M | ЖТ 

took to remove it from the adjusting sleeve. Note ү daher bd DOLOR vi rod if ч е 2. Ed 
the position of the clamps in Figures 1, 2, 3, and 7. е rod Is bent. Do not attempt to straighten a bent гоа. 
Tighten the adjuster clamp nuts to 40-57 N:m (30- Removal. | 

42 ft-lbs). mE | LEES epp 5 5. NOTAE | | 
Position the drag link ball stud in the Pitman arm. 1" Straight ahead postion Befer fo Sector. 50.04 
link. If the outer ball socket is rubberized, it is PS Deven БЕЙНЕ 
necessary to maintain the front wheels апа NE: | 

steering wheel іп the straight ahead position. Маке 2. Нетоуе the nut and cotter pin from the ball stud 
sure the bali studs are seated in the taper to ` on the tie rod. Remove the ball stud from the drag 
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ROD AND LINKAGE ` 
ASSEMBLY-38008 


COTTER PIN 
N642569 


. NUT 
TIGHTEN TO 
81-122 N-m 
(60-90 FT-LB) 


FIG. 6 Steering Linkage—F-Super Duty 


link using TOOL-3290-D, Tie Rod End Remover, as 
shown in Fig. 8. — | eee 


3. Loosen the bolts on the adjusting sleeve clamps. 
Count the number of turns it takes to remove the 
tie rod from the adjusting sleeve. Remove the tie 

rod. — | 


Installation: 


1. Install the tie rod in the adjuster sleeve the same 
number of turns it took to remove it. Tighten the tie 
rod nuts to 40-57 N-m (30-42 ft-lbs). 


2. Position the tie rod ball stud in the drag link. If the 


outer ball socket is a rubber design (does not have 


 agrease fitting) it is necessary to maintain the front ` 


wheels and steering wheel in the straight ahead 
position. Make sure the ball stud is seated in the 
taper to prevent rotation while tightening. Install 
nut and tighten to specifications. 


3. Install new cotter pins. 


4. Check toe-in and adjust toe-in as described in 
. Section 14-01, General Suspension Service, under | 


Adjustments. 


Steering Linkage 


COTTER PIN 
N642569 
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ROD AND LINKAGE 
ASSEMBLY-38008 ` 


COTTER PIN 
.. N642569 


NUT 
. N800895 
70-100 N-m 

г (52-74 FT-LB) 

2-2 MEWW 





_ 66344-28 


Tie Rod Adjusting Sleeve and Ва! Stud 
Rubberized Ball Socket Steering Linkage (R.B.S.) 
Refer to Figs. 1, 2 and 5. | 


Replace the ball stud if it is loose or the tie rod is 
bent. Do not attempt to straighten a bent tie rod. 


Removal 


1. Raise the vehicle on а hoist with the wheels in the 
straight ahead position. Refer to Section 50-04, 
Hoisting and Jacking in the Light-Medium-Heavy, 
Pre-Delivery manual. | | | 


2. Remove the ball stud from the Pitman Arm using 
TOOL-3290-D, Tie Rod End Remover as shown in 
Fig. 8. | 

3. Loosen the nuts on the adjusting sleeve clamp. 
Remove the ball stud from adjuster or adjuster 
from tie rod. Count the number of turns it takes to 
remove the sleeve from the tie rod or ball stud from 
sleeve. жауы | 
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POWER STEERING LINKAGE INSTALLATION — F-SUPER DUTY COMMERCIAL 
STEERING STRIPPED CHASSIS AND MOTOR HOME CHASSIS VEHICLES 


GEAR 






















COTTER 
PIN | 
| | | 75-105 N-m 
101-142 N-m NUT NUT - u gola 

(75-105 FT-LB) + 475-105 Nm * 75-105 E she cen 

(55-77 FT-LB) (55-77 FT-LB) | | 
| | LOCKNUT 

l | 50-70 М-т uas 


STEERING . (37-52 FT-LB) 
M | ; 






SPINDLE 
ARM | 









мот 









5ТЕЕНІМС 








75-105 Мет -105 М. | 
жен $ | IBERIA ы STOP BOLT 
VIEW A _ DRAG 
| .' LINK COTTER | , 
| s | | | PIN | SPINDLE. 
COMMERCIAL STRIPPED CHASSIS VEHICLES  . SPINDLE’ CONNECTING 
MAIN VIEW | | ASSEMBLY ROD END ` 
| | | NUT 
CLAMP | FRONT OF VEHICLE | 101-142 М-т | 75-105 Мт: 
<= © (75-105 FT-LB) > (55-77 FTAB) : 
E | | `- PITMAN 
90° 2 | АВМ 
SLOT | \ | DRAG LINK 
ROD END | | | 
SPINDLE ZEE" | ^ NUT COTTER PIN 
CONNECTING ВОО’. | . ; - 75-105 Мет | 
| T | E. (55-77 FT-LB) 
SPINDLE CONNECTING ROD CLAMP - | COTTER MOTOR HOME CHASSIS VEHICLES 
INSTALLATION POSITION ` ЕЕ = РІМ | VEWA ` | 
| G6873-2A 
Fig. 7 Steering Linkage—F-Super Duty Commercial Stripped and Motor Home Chassis Vehicles. 
Installation K | with а rubber ball socket design (does поі һауе а 
IRE | дгеазе fitting), it is necessary to таке sure the ball 
1. Install the adjusting sleeve on the tie rod and/or stud is seated in the taper to prevent it from 


the ball stud in the sleeve the same number of | ; : ; I 
turns it took to remove it. Tighten nuts to 40-57 . rotating while turning. Install nut and tighten to 


N-m (30-42 ft-lbs). Make sure the adjuster clamps ‚ Specifications. Install new cotter Te Vu s 
are in the correct position as shown in Figs. 1, 2, 3, 9. Install the drag link and steering tie rod аз 


and 7. described in this Section.. 
22. Install the ball stud in the spindle arm. Maintain the 4. Check toe-in and set toe-in as described in Section 
front wheels and steering wheel in- the straight 14-01, General Suspension Service, under 


ahead position. If the outer end is being replaced Adjustments. | 
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TIE ROD END 
REMOVER 
TOOL-3290-D. 


BALL STUD 


G3479-1D 


PITMAN ARM 
PULLER-T64P-3590-F 
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FIG. 9 Pitman Arm Removal 


SPECIFICATIONS 


Refer to Section 13-01, General Steering Service, for 
Specifications not listed here. . | 
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SPECIAL SERVICE TOOLS — ^. | | 


ме [ Description Application - 
D79P-3283-A S ~- | Tie Rod Adjustment Too! . | 
TOOL-3290-D ..— Tie Rod End Remover — - 


E-150 — E-350 — Bushing Removal — ` 
and Replacement 


Е [ Pian Arm Puler — 
T67L-3600-A | | Steering Wheel Puller UNS Т ЕЕЕ 


СЕЗ018-20 








Т75Т-3527-А 


Sector Bushing Tool- 





| 
Description | | Vv E с ы O) Ft-Lbs ` 
5075 
Adjusting Sleeve Nuts. . М | | 30-42 
дінің Sieve FSperDuy | | 6% 
Те по о зне а м | 5 


_ TORQUE SPECIFICATIONS — F-150 — F-SUPER DUTY, E-150 — E-350 VEHICLES ` 





































 CG6345-2B - 


` 


TORQUE SPECIFICATIONS F-SUPER DUTY COMMERCIAL 
STRIPPED CHASSIS AND MOTOR HOME CHASSIS VEHICLES 


| 
Description 000 | Nm | FtLb 


Drag Link to Steering Arm s 75-105 55-77 0 

. — Castellated Nut ` | | | 

Drag Link to Pitman Arm ü 75-105 55-77 
— Castellated Nut ау os 
















Pitman Arm Retaining Bolt and Nut. | 101-142 | 75-105 
Steering Connecting Rod Ends to || '75-105 ` 55-77 . 
Spindle Arms — Castellated Nut: . |. | 
42-56 | 


~ С0652348 ` 


















Steering Connecting Rod End 


`Clamp 


— Bolt and Nut 
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SECTION 13-41 Integral Power Steering Gear—Ford 
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VEHICLE APPLICATION 


Applies to all. F-150-350, E-150-350, Bronco and F- , 


Super Duty Vehicles. 5 


DESCRIPTION АМО ОРЕВАТЮМ 


Тһе steering unit is ап integral piston апа 
recirculating ball nut, and a hydraulically assisted power 
steering gear with a rotary type control valve. The gear 
contains a torsion bar that provides feedback between 
the steering wheel and the road wheels. The system 
furnishes power to reduce turning effort at the steering 
wheel. It also reduces road shock and vibrations. 


The power steering. unit includes a worm and one- 


piece rack piston. The piston rack meshes to the gear 
teeth on the steering sector shaft. The unit also includes 
a rotary style hydraulic valve consisting of input shaft, 
control valve sleeve and torsion bar. The valve sleeve is 
pinned to the worm and the input shaft is connected to 
. the worm through the torsion bar. Hydraulic action is 
generated by relative rotary motion between input shaft 
and worm/sleeve assembly. | | 


The power steering gear is designed with the one- 
piece rack piston; worm and sector shaft in one housing 
and the rotary valve assembly in an attached housing 
(Fig. 1). This makes possible internal fluid passages 
between valve and power cylinder, eliminating all 
external lines and hoses, except the pressure and 
return hoses between the pump and gear assembly. 


The piston cylinder is an integral part of the gear 
housing. The piston is double acting, in that fluid 
pressure may be applied to either side of the piston. 


The control valve is a unique rotary design that uses 
relative rotational motion of the input shaft and valve 
sleeve to direct and throttle fluid flow. In a. neutral 
(straight ahead) position, where no power assist is 
required, the valve input shaft and sleeve 'are held in a 
central position by the torsion bar. The fluid flows from 
the inlet port through the valve to the outlet port and 
back to the pump. No area of the steering gear is under 
high pressure in this position. The valve and housing 
cylinder are always full. of power steering fluid, which 
dampens road shock that otherwise would be 
transmitted to the driver through the steering wheel. 


The valve input shaft is attached on one end to the 
steering column and steering wheel. The other end is 
connected to the .worm through the torsion bar 
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FIG. 1 Ford Integral Power Steering Gear F-150—F- 
350, E-150—E-350, Bronco and F-Super Duty 


providing the link to the road wheel side of the steering 
system. As a steering maneuver is initiated, rotational 
force, applied through the steering wheel/column to the 
input shaft, is transmitted to the worm where it meets 
the resisting forces of the road wheels. When the 
steering forces are great enough, rotational deflection 
(twisting) of the torsion bar occurs. This deflection 
changes the relative position of the input shaft and 
control valve sleeve causing throttling of the hydraulic 
flow and directing high pressure fluid to the appropriate 
end of the piston in the gear housing. | 


Тһе difference іп pressure forces оп the piston helps 
move the sector shaft, thus assisting in the turning 
effort. The oil in the opposite end of the gear housing is 
forced out through the return outlet of the control valve 
and back to the pump reservoir. With higher steering 
efforts, increased valve displacement will give the driver 
proportionately higher assisting pressure. The driver will 
have a smooth -hydraulic assist at all times. 


.When the driver stops applying steering effort, the 
valve sleeve and input shaft are returned to a centered 
position by the torsion bar. When this occurs, pressure 
is equalized on both sides of the piston. The steering 
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А will депи to return the ironi wheels to the ` The only service that can be performed on the control 
straight- ahead position. P . valve assembly is the replacement of the four .teflon 


 . seals on the valve sleeve and replacement of the 
NOTE: A hissing noise sanoma characteristic of ` control valve housing. | 


rotary valve steering gear and in no way affects | 

. Steering. А: replacement valve will also. exhibit- — 

slight noise; so, it is not always a cure for the ` DIAGNOSIS AND. TESTING 

complaint. Any metal-to-metal contacts at the. > 

flexible steering shaft coupling (due to column ` ' Refer to the following quides for aid іп: diagnosing 
misalignment) will transmit severe valve hissing . steering gear conditions. For other related diagnosis 
. noise into the passenger compartment and should . and testing procedures, refer to Section 5; 01; Genga 
-be corrected.. | . . Steering Service. | b. 


STEERING GEAR CONDITIONS 


Feedback (Rattle, Chuckle, | 1. Deteriorated Shock Absorbers. ` . | 1. Replace Shock Absorbers. | | 
.| Knocking Noise in Steering Gear) | TA 
(Fesdbatk is a condition that is - jenem bol 

noticed when a truck is driven over 3. Tighten mounting bolts (3) to ` 

rough pavement and this roughness - specification. 

. is felt in the steering wheel by the 
driver. In addition, if the gear is not 
adjusted properly, excessive rattle, 
knocking and/or chuckle noises.can 
‚Бе heard inside the truck. | 























2. Loose flex coupling bolt. 













. Gear loose on frame. 






4. Steering linkage ball-joints 


. | 4. Replace appropriate tie rod ena 
_ loose/worn. | 


assemblies. 
















| Insufficient meshload. 5. Set meshload to’ specification. 











6. Loose worm race nut. 6. Tighten nut to specification. 











‚ | 7. Insufficient worm thrust bearing 


_| 7. Replace valve assembly. 
preload. | : | | | 









8. Damaged/omitted sector shaft ` 
bearing (gear might also exhibit ` 
external leakage from sector 

seals). 





8. Replace gear housing. 



































. “Hiss” тау be expected when the ` ` 
steering wheel is at the-end of .. 
travel. or when turning it at 

standstill. 


Hissing Sound | 
There is some noise in all power | 
Steering systems. Опе of the most 
common is a hissing sound most 
evident at standstill parking. There is 
| no relationship between this noise 

. | and the performance of. the steering 
gear. 


. Hiss is a normal characteristic of 
rotary valve steering. Do not 
replace the input shaft and valve 

assembly unless the hiss is 

|. -extremely objectionable. А. 

replacement valve will also exhibit 
-a slight noise and is not usually a 
. cure for the condition. Investigate 
. for a grounded column or a loose 
boot at the dash panel. Any metal 
to metal contacts will transmit ` 
valve hiss into the passenger _ 

- compartment through the steering 
column. Verify clearance between ` 

. flexible coupling components. Be ` 

sure steering column shaft and 

‚ .gear are aligned so flexible 

coupling rotates in a flat plane and 

. is not distorted as shaft rotates. 
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STEERING GEAR CONDITIONS (Cont'd.) 


. COMPLAINT | POSSIBLE SOURCE 2 -RESOLUTION 
Front End Wander NOTE: Front end alignment and tire pressures should be checked before 


Front end wander is a condition that any gear service is performed. 
| is noticed when the truck is driven іп 














a straight ahead positi on with the. 1 p linkage ball joints loose/ a ee — ee end | 
wheel held in a firm position, but the appropriate section in the Steering 
truck wanders to either the right or group. 

left side. Front end alignment should |. $ 7 

be checked before any gear service | 2. Loose flex coupling bolt. ` — | 2. Tighten bolt. 


is made. . 





- 


3. Steering wheel, column ог flex 3. Service as required. 

coupling binding-or misalignment. | 
. | 4. Gear loose оп frame. ` 4. Tighten mounting bolts (3) to 
5. EN | specification. 

5. Incorrect meshload. 5. Set meshload to specification. 
6. Loose worm/piston race nut. · 6. Tighten nut to specification. 
7. Insufficient worm thrust bearing  . | 7. Replace valve-assembly. 

preload. 

8. Damaged sector shaft bearing 8. Replace gear housing assembly. 
(gear might also exhibit external | 
leakage from sector Seals). 

9. Center lash. | . | 9. Improper fit of worm to piston. 


- Replace valve assembly. (Be 
certain to check meshload prior 
to replacing valve for center 

fash.) 









Heavy Steering Efforts, Poor .Poor Assist — both directions 
Assist 

A heavy effort and poor assist 
condition is recognized by the driver : 
while turning corners and especially , 
while parking. A road test can ну 
the condition. 







. Low Steering system fluid fill. . Add steering fluid to proper level. | 












2. Engine idle too low. ` 2. Set engine idle to specification. 









3. Low power. Steering pump belt 


3. Set belt tension to specification. 
tension.. | 






. Pump flow/relief pressure not to 
specification. 


. Test pump, and service as 
necessary. 














. External leakage giving low fluid 
level. | 






. See diagnosis guide for external 
leakage. | 


. Piston plastic O-ring cut or twisted. ; Replace piston plastic O-ring. 











. Loose/mission rubber backup 


. Replace/install rubber backup 
piston O-ring. 


piston O-ring. 
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STEERING GEAR CONDITIONS (Cont'd.) 


[COMPLAINT | "POSSIBLE CAUSE 
^| Heavy Steering Efforts, Poor n `8. Valve/gear housing oil passages | 
Assist (Cont'd. ) blocked. 7 


9. Leakage past piston end cap. 


RESOLUTION 
. Replace gear housing or valve ` 
housing as required. 






























3 9. Tighten piston end сар: to 
specification. 















10. Porosity in piston bore (housing 


10. Replace gear housing. 
casting). MES" | 











11. Porosity іп piston. | 11. Replace valve assembly. 





12. Valve plastic O-ring(s) damaged. | 12. Replace valve plastic O-rings. 





13. Worm seal ring missing or `` 


. Верасе valve assembly. 
| РРО. UC M 









. Tighten hose fittings to 
specification. ` i 
. Install/replace tube seats. 















External Leakage | sss hose fittings. 
One of the most common conditions 
causing repeat repairs is fluid leaks. 
Make sure you. clean the steering 
gear first before any steering gear 
external leakage checks are. 


performed. . 










2. Missing/damaged hose fitting tube. | 
seats. - ых | 









3. Replace input shaft seal. Check 
shaft for damage. Check housing 
bore for porosity or damage. ` 


3. Leak from input ы = 











EV" 


4. Check bolts for proper torque. 


4. Leak at valve mounting (асе. | 
es _. Replace valve housing O-ring(s). . 









5. Leak at sector adjuster s screw 


. Replace locknut (check torque). 
~ locknut. = 





. Leak at sector shaft seal. . Replace sector seals and examine | 
sector shaft for pitting or | 
corrosion. Replace sector shaft if 
necessary. Check housing seal 
bore for porosity or damage. 


Replace housing if necessary. ` 



















7. Leak from gear housing. : ` 7. Replace gear housing. 


8. Check bolt torques. Check O4 -ring 


8. Leak at sector cover face. 
Es z seal. 


















. Wheel alignment not to 


Poor Returnability - — Sticky 
specification. 


Feeling 
Poor returnability isa condition that is 
noticed when the vehicle is in a turn 
and.returns to center with effort from . 
the driver. In addition, when ше | 
driver returns.the steering wheel to 
center, it may have a SU or catchy | 
feel. 





. Reset wheel alignment. 

























2. Tire pressure too high. 2. Adjust tire pressure. 


3. Binding steering column. 3. Service steering column as: 
required. TM 










4. Steering column not properly ` 


4. Align steering column. 
aligned — flex coupling distorted. | єк 











5. Reset meshload to specification. 











5. Мезпюаа set too tight. 
6. End lash adjusting screw not 6. Replace sector assembly. 
' . properly staked to sector. a 

| 7. Damaged input shaft bearing. 7. Replace valve assembly. 


‚ Binding in valve assembly. 8. Replace valve assembly. 
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ADJUSTMENTS 


Meshload 


During the vehicle breaking-in period, some factory 
adjustments may change. These changes in adjustment 
will not necessarily affect operation of the steering gear 


assembly. М excessive steering lash is encountered, 


then a meshload adjustment may be required. 
Adjustment in. Vehicle | 


Adjust total over center position load, ‘to eliminate 
excessive lash between the sector and rack teeth ав: 


follows. See meshload specifications at the end of this 
Section for checking and setting values. This is the only 
adjustment required. 


1. Disconnect the: Pitman arm from the sector shaft. 


using Tool T64P-3590-F, Pitman Arm Puller. 


2. Disconnect the fluid return line at the reservoir and 
cap the reservoir return line pipe. | 


3. Place the end of the return line in a clean container 


and turn the steering wheel from left to right 
several times to discharge the fluid from the gear. 
Discard the fluid. 


4. Turn the steering nest to. 45 degrees from the 
` right stop. 


5. Attach an in-Ib torque wrench to the steering wheel 


nut and determine the torque required to rotate the 


shaft slowly approximately one-eighth turn toward 
center from the 45 degree position. 


6. Turn the steering gear back to center and. 
determine the torque required to rotate the shaft: 


back and forth across: the center position (+ 90°). 
See the end of this section for checking and 
resetting specifications. If reset is required, loosen 


the adjuster locknut and turn the. sector shaft 


adjuster screw (Fig. 1) until the reading is the 
specified value greater’ шай the torque at 45 
-degrees from the stop. . 


Hold the sector shaft screw in 1 place, and tighten 
the lock nut. 


7. Не-сһеск torque readings and replace the Pitman ` 


arm and steering wheel hub: cover. - 
8. Connect the fluid return line to the reservoir and fill 


the reservoir to specification (Section 13-01, 
General Steering Service). із belt tension, if 


necessary. 


Do not pry against the reservoir to obtain 
- proper belt load. Pressure will deform the 
reservoir and cause it to leak. 


Rotary Valve Centering: Check . 


1. Install а 0-13,789 kPa (0-2000 psi) pressure- gauge 
. (Tool D79L- 33610- A, Power Steering Analyzer) in 
the pressure line between the power steering 


pump outlet port (Fig. 1) and the integral steering ` 


gear inlet port. Be sure that the: vaye on the gauge 
is fully open. 


2. Check the fluid leve! in the reservoir and add 
Premium Power Steering Fluid - Е6А2-19582-АА 
(ESW-M2C33-F) or equivalent, if necessary. 


3. Start the engine-and turn the steering wheel from 
«. gtop-to-stop to .bring the steering lubricant to 
` normal operating temperature. Turn off the engine 


‚апа re-check the fluid level. Add Premium Power . 


Steering Fluid - E6AZ-19582-AA (ESW-M2C33- 
or equivalent, if necessary. | 


.4. With the engine running at approximately 1000 rpm 


and the steering wheel centered, attach an in-Ib 
torque wrench to the steering wheel nut. Apply 
sufficient torque in each direction to get a gauge 
reading of 1723 kPa (250 psi): 


5. Тһе torque wrench readings should be the same іп 
both directions at. 1723 kPa (250 psi). If the 
difference . between the readings exceeds 0.68 
N:m (6 in-Ibs), remove the steering gear and 

| replace the shaft and control assembly. 


6. When performing the valve spool centering check 
outside the vehicle, use the procedures described 
above, except take the torque. and pressure 
readings at the right and left stops instead of either 
side of center. 


NOTE: A hissing noise is a normal characteristic of 
rotary valve steering gears and in no way effects 
steering. Do not replace the shaft and control 
assembly unless the hiss is EXTREMELY 
objectionable. A replacement valve will also exhibit 
slight noise, and is not always a cure for the 
complaint. Any metal-to-metal contacts, such as 
column grounding, coupling grounding, or sheet 
metal to steering components will transmit valve ` 
hiss noise into the passenger compartment. 


The only service that can be performed on the. 
new valve assembly is the replacement of the four 
valve sleeve O-rings on the valve sleeve and 
replacement of the control valve housing. 


REMOVAL AND INSTALLATION 


Steering Gear 
Refer to Figs. 2 and 3... 
Removal E 
Remove the T gear as follows: 


1. Disconnect the pressure and return lines from the 
- Steering gear. Plug the lines and the peus in the 
gear to prevent entry of dirt. 


2. . И equipped, remove the splash shield from the flex 


coupling. Disconnect the .flex coupling. at the 
steering gear by removing the bolt. 


3. Raise the vehicle: and remove the Pitman arm 
| attaching nut, and washer. 


4. Remove the Pitman arm from the sector af 


using Tool T64P-3590- F, Pitman arm remover. 
Remove the tool from the Pitman arm. Do not 
damage the seals. | 


5. Support the steering gear, and remove the steering" 


gear attaching. bolts. 


6.. Work the steering gear. free of the flex Е 
Remove the stewing gear from the vehicle. = 


installation 


1. If equipped, install the splash shield onto the 
steering gear lugs. 


2. Slide the flex coupling into place on the steering 
shaft assembly. Turn the-steering wheel so the 
spokes are in the horizontal position. | ў 


3. . Center the steering gear input ‘shaft with the 
indexing flat facing down. 
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8OLT 
802097 
4 34-46 Nm 
е (25-34 FT-LB) 
ALIGN FLAT IN 


COUPLING WITH 
FLAT ON STEERING 
GEAR INPUT SHAFT `` 


STEERING . - \ хе М: 


GEAR 3F540 
3604 


t. Ñ — NOTE: EARS ON SHIELD 


"Sc" MUST BE SNAPPED OVER 
“~> LUGS ON STEERING GEAR. 
// MUST ВЕ INSTALLED PRIOR 
4" TO'INSULATOR ASSEMBLY. 


WASHER 
34814 


. | мот 
РІТМАМ АЙМ | 380771 


3590 . - 230-310Nm — ^ — BOLT 
e i (170-230 FT-LB) 389442 . 
74-89 М-т 
‚ ^ (54-66 FT-LB) 


G3426-18 


FIG. 2 Steering Gear lÓstallation—F-150-—F-350, 
Bronco апа F-Super.Duty | 


4. Slide the steering gear input shaft into the flex. 
coupling and into place on the frame side rail. 


Install the flex coupling attaching bolt and tighten 
to 34-46 N-m (25-34 ft-lbs) оп F-150—F-350 and 
Bronco and to 28-47 №: m (20-35 ft-lbs) on E-150— 
.E-350. Install the rel to frame attaching bolts and 
tighten to 74-89 N:m (54-66 ft-lbs). 


5. Be sure the wheels are in the straight ahead 
. - position, then install the Pitman arm on the sector 
shaft. Install the Pitman arm attaching washer and 

nut. Tighten nut to 230- 310 N-m.(170-230 ft-Ibs). 


6. Connect and tighten the. pressure and the return . 


lines to the steering gear.. 


| um. . Snap the Flex-coupling shield over the hose fitting 


гапа the splash shield. 


8. . Disconnect ` the coil wire. Fill the reservoir to 
specification (Section: 13-01, General Steering 
_ Service). Turn on the ignition and turn the steering 

`. wheel: from ‘left to right to distribute the fluid. 


9. ..Re-check fluid level and add Premium Power 


Steering Fluid - E6AZ-19582-AA (ESW-M2C33-F) 


or. equivalent, if necessary. Connect the coil wire, 
start the engine and turn the steering wheel from 
- side to side. Inspect for fluid leaks. 


| DISASSEMBLY AND ASSEMBLY 


Take the following precautions when servicing the 
_ Steering gear: | 


1. Use a clean workbénch and tools. 


`2. · Thoroughly clean the ‘exterior of the: gear. with 
| solvent and drain on excess усеше fluid, if 
necessary. kat | 


BOLT . | 
385970 ` ` . FLEX COUPLING 
28-47 М-т "e" 
. (20-35 FT-LB) 


STEERING 


GEAR ` T «x 
3504 ., 72 : 
` fe ; 14-21 М-т 
e [1 INI Я 
Ik 


(11-23 FT-LB) | 


WASHER . 
388273 


BOLT 


NUT 
` P 4 i 380771 
PITMAN à 230-310 Nm ` 
ARM | .. (170-230 FT-LB) 





` G3683-1C 


FIG. 3 Steering Gear Installation-—E- 150—E- 350 i 


3. .Handle. all parts carefülly to avoid nicks, burrs, 


. scratches and dirt. 
4. Do not use: soveni оп seals. 


Steering Gear 


Disassembly 


1. Hold the steering: gear еде down over а digi 
pan and cycle the input shaft several times to drain 
_the fluid from the gear. 


2.. Secure the gear in a soft-jawed vise. 


23. Remove the nut шш, {һе sector shaft. adjusting 


Screw (Fig. 1). 


4.. Turn the input shaft to either stóp, then turn it back 
two turns.to center the gear. < | 


NOTE: Тһе indexing flat on the input знай pue | 
Should be facing downward. 


5. Remove the sector. shaft cover attaching. bolts. 


6. Tap the lower end of the sector shaft with a soft- 
hammer to loosen it, and lift the cover and shaft 
from the D as an сеш Discard the O- 

. ring. 


| 7. 3 Turn the sector shaft c cover Gaun S alga ИУ апа 


. remove.it from the sector ‘shaft adjuster ` screw 
“7. (hold screw with screwdriver if ` necessary to 
prevent turning). 


8. Remove the valve housing масо bolts апа 

identification tag. Lift the valve housing off the 
steering gear housing. Remove the valve housing 
‚апа control valve. gasket. Discard the gasket. 


22 NOTE: If valve housing. ог the valve ‘sleeve seals 
‚ are to be replaced, proceed to Step 11. If sector 
shaft seals аге to be replaced go-to steering gear 
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RACE NUT SET SCREW ` 


WORM AND VALVE ASSEMBLY ` 


WORM BEARING RACE NUT 


PISTON AND BALL NUT 


|. VALVE HOUSING 


VALVE SLEEVE RINGS 


BALL GUIOE CLAMP 


BALL GUIDE ` 





62123-20 


FIG. 4 Ball Nut and | Housing Disassembled—Rotary Valve Type 


REMOVING WORM BEARING ` | : NOTE: 
RACE NUT | PISTON NEED МОТ 
| r » BE IN PLACE IF REMOVED 
. TO FACILITATE VALVE 
SLEEVE RING 


SPACER-VALVE REPLACEMENT. 


HOUSING TO PISTON 
TOOL-T66P-3553- С 


— 


_ ADJUSTER | 
САМО LOCKNUT 


. WRENCH TOOL - 
. T66P-3553-B 


BENCH MOUNTED rrr 
HOLDING FIXTURE 
T571-500-B 


G5576-1A 


FIG. 5 ац or Installing Worm Bearing Race Nut 


housing section. Balls need only to be removed if 


valve sleeve rings are to be replaced. 


9. With the piston held so that the ball guide faces up, ` 


remove the ball guide clamp screws and ball guide 


clamp. With a finger over the opening in the ball 


guide, turn the piston so that the ball guide faces 


down over a clean container. Let the guide tubes- | 


drop into the container (Fig. 4). ` 


10. Rotate the input shaft from stop to stop until all 

| balls fall from the piston into the container. The 
valve assembly can then be removed from the 
piston. Inspect the piston bore to insure m balls 
have been removed. 





Install the valve body scene in the Benen 
mounted. holding fixture, Tool T57L-500-B, and 
loosen the Allen head race nut screw -from the 


` ` . valve housing. Remove the worm bearing. race nut 


using Tools T66P-3553-B, Adjuster and: Lock Nut 
` Wrench, and T66P- 3553-C, Valve Housing to 
Piston Spacer, as shown in Fig. 5. 


12. Carefully slide the input shaft, worm and valve 


assembly out of the valve пойапо: 


7 Assembly | 
^1. Mount the valve кёшн їп {һе bench mounted 


holding fixture, Tool T57L-500-B, with the, Mangar Е 
епа ир. | 


2. _ Apply a. light coat of gear lubricant, Standard 


J. Transmission Lubricant (SAE 80W), D8DZ- 
_ 19C547-A (ESP-M2C83-C) or equivalent to the 
Teflon rings on the valve sleeve. 


3. Carefully install the worm Aa and Valve in the 


housing. 


4. Install the worm bearing race nut in the housing 
and tighten to 75-122 N:m (55-90 ft-lbs) ` 


. 5. ` Install the Allen head:race nut set screw through 


the valve housing.and tighten to. ашаны ! .7- 
2.8 М-т (15-25. in-Ibs). | 


6. Place the power cylinder piston on the bench with 

the ball guide holes facing up. Insert the worm 

° shaft into the piston so that the first groove is in 

. line with the hole nearest the center of ше piston 
(Fig. 6). 


7. Place the ball guides in the piston. “Turning the 
. worm shaft counterclockwise as viewed from the 
input end of the shaft, place the 'same balls as 
removed in pep 9 of Steering Gear Disassembly i in 
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FIG. 6 Assembling Piston on Worm Shaft 


нь | ВЕМСН МОЧМТЕО 
SLIDE HAMMER HOLDING FIXTURE 
TOOL-T59L-100-B TOOL-T57L-500-B 


PULLER | 
ATTACHMENT 
TOOL-T58L-101-B 





FIG. 7 Removing. Upper and Lower Seals ` 


10. 


ће ball guide (Figure 6). A minimum of 27 balls is 
required. If all the balls have not been inserted 
upon reaching the left stop, rotate the input shaft in 


one direction then the other while omg the. 


remaining balls. 


. Secure the guides in the Ба! nut with the clamp 


s 4). Tighten screws to 4.8-7. 9 М-т (42-70 in- 
bs). 


x petroleum jelly or. equivalent to the Tetlon 
seal оп the piston.. 


Place a new control valve O- -ring on the valve 


. housing. 
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BALL GUIOE 


FIRST GROOVE OF WORM SHOULD BE 
IN ALIGNMENT WITH THIS HOLE. 


G1554-2C 


11. Slide the piston and valve into the gear housing 
being careful not to damage the piston ring. 


12. Align the oil passage in the valve housing with the 

' passage in the gear housing. Place a new O-ring 
onto the oil passage hole of the gear housing. 
Install identification tag onto the housing. Install - 
but do not tighten, the attaching bolts. 
Identification tag is to be installed under upper right 
valve housing bolt (Fig. 1). 


13. Rotate the: ball nut so that the teeth are in the 


same plane as the sector teeth. Tighten the valve ` 
housing attaching bolts to 40-60 N * m (30-45 ft-lbs) 


14. Position the sector shaft cover O-ring in the I 
steering gear housing. Turn the input shaft to ` 
center the piston. 


15. Apply petroleum jelly or equivalent to the sector. 

. , shaft journal, and position: the sector shaft and 
cover assembly in the gear housing. Install the 
sector shaft cover attaching bolts. Tighten the | 
bolts to 75-94 М-т (55-70 ft-Ibs). 


16. Attach ап їп-1р torque wrench to the input shaft. 
Adjust meshload to . specification. Refer to 
Р specifications at the end of this Section. 


Steering Gear Housing. 
Disassembly 


1. Remove the snap ring from the lower end of the 
079 . 


Remove dust seal using tools puller atiachiment 
А ВТО Во and slide hammer T59L-100-B or 
equivalent, (Fig. 7). Discard the seal. 
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INLET TUBE SEAT-374309-S 


PRESSURE 
SEAL 


SECTOR SEAL 
REPLACEMENT TOOL 
TOOL NO. 
T77L-3576-A 


BEARING 
3D526 


OIL SEAL 
30526 


| SNAP RING 
| 352109-S 
DUST 
SEAL 
3D527 


OUTLET TUBE ` 
SEAT-374480-S 


G5578-1A 





FIG. 9 Valve Housing Disassembled 


3. 


Remove pressure seal in the same manner. 
Discard the seal. | 


Assembly 


1 


Lubricate the new pressure seal апа new dust seal 


with clean Multi-Purpose Grease, DOAZ-19584-AA. 


(ESR-M1C159-A) or equivalent. 


Apply Multi-Purpose Grease, DOAZ-19584-AA 
(ESR-M1C159-A) or equivalent to the sector shaft 
seal bore. 


Place the dual seal on Все Shaft Replacement 
Tool T77L-3576-A or equivalent, so the raised lip 
of the seal is towards the tool (Fig. 8). 


Place the pressure seal on the tool with lip away 
from the tool. The flat back side of the pressure 
seal should be against the flat side of the dust seal. 


Insert the seal driver tool into the sector shaft bore 
and drive the tool until the seals clear the snap ring 
groove. Do not bottom seals against bearing. The 
seal will not function properly when bottomed 
against the bearing. 


Install snap ring in the groove in the — 


Apply a generous amount of Multi-Purpose Grease, 
DOAZ-19584-AA (ESR-M1C159-A) or equivalent 
grease to the areas between the seal lips. 


TOOL T65P.3524.A3 


TOOL - T65P-3524-A2 


BENCH MOUNTED 
HOLDING FIXTURE 


T57L-500-B G1364-10 





FIG. 10 Removing еа апа Oil Seal. 


Valve Housing 
Disassembly 


Remove the dust seal (Fig. 9) from the rear of the 
valve housing using puller attachment T58L-101-B, 
and slide hammer T59L-100-B. Discard the seal. 


Remove the snap ring from the valve housing. 


Turn the bench mounted holding fixture to invert 
valve housing. 


Insert Tools T65P-3524-A2 and T65P- 3524- A3 
from the Input Shaft Bearing/Seal Tool in the valve 


body assembly opposite the oil seal end and gently 


tap the bearing and seal out of the housing as 
shown in Fig. 10. Discard the seal. Do not damage 
the housing when inserting ang removing the 
tools. . 


Remove the fluid inlet and outlet tube seats with 


Tube Seat Remover T74P-3504-L if they are 


damaged. 


Assembly 


1. 


Coat the fluid inlet and outlet tube seats with 
petroleum jelly or equivalent and install them in the 
housing with a Tube Seat Installer T74P-3504-M. 


Coat the bearing and seal surface of the housing 
with petroleum jelly or equivalent. 


Install the bearing with the metal side covering the 
rollers facing outward. Seat the bearing in the valve 
housing using Tool T65P-3524-A1 (Fig. 11). Be 
sure the bearing rotates fréely- 


Dip a new oil seal in gear lubricant, Standard 
Transmission Lubricant, (SAE 80W) -D8DZ- 
19C547-A (ESP-M2C83-C) or equivalent and place 
it in the housing with the metal side facing outward. 
Drive the seal into the housing until the outer edge 
does not quite clear the snap ring. groove (Fig: 12). 


Place the snap ring in the housing and drive on the 
ring using Tool T65P-3524-A1 until the snap ring 
seats in its groove (Fig. 12). ` 
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TOOL 
T65P-3524-A1 


G5579-1A . 


TOOL - 


lupe T65P-3524-A1 


`С5580-1А 


FIG. 12 Installing Oil Seal in Valve Housing 


6. 


Place the dust seal in the housing with the dished 
side (rubber side) facing out. Drive the dust seal 


‚ into place using Tool. T65P-3524-A1- (Fig. 12). 


When properly installed, the seal will be located 
behind the undercut in the input shaft. 


Pack the area between the two seals with clean 
Multi-Purpose Grease DOAZ-19584-AA (ESR- 


_ M1C159-A). or equivalent. | E 


Worm and Valve Sleeve 


Disassembly 


1. 


Remove valve sleeve rings from sleeve by 
_ inserting the blade of a small pocket knife under 


thém and cutting them off (Fig. 13). 


Mount {Пе worm end of the worm and valve sleeve 
assembly into a soft-jawed vise (Fig. 14). 





PUSH ON BACK SIDE OF VALVE SLEEVE 
RINGS. INSERT KNIFE BLADE CAREFULLY AND 


Af RING WITHOUT SCRATCHING VALVE SLEEVE. 


G5581-1A 


G5582-1A 


FIG. 14 Worm and Sleeve with Ring Removed 


Assembly. 2 134 


1. 


Install mandrel Tool Т751-3517-А1 from the seal 
Installation Set over the sleeve; slide one valve 
sleeve ring over the tool (Fig. 15). ` | 


Slide the ривһег Tool T75L-3517-A2 over the 
mandrel; rapidly push down on the pusher tool, 
forcing the ring down the ramp and into the fourth 
groove of the valve sleeve. Repeat this step three 
more times, and each time add one of the spacers, 
Tool T75L-3517-A3, under the mandrel tool. By 
adding the spacer each time, the mandrel tool will 
line up with the next groove of the valve sleeve 


_ (Figs. 16 апа 17). 


After installing the four valve sleeve rings, apply a 
light coat of gear lubricant Standard Transmission 
Lubricant (SAE 80W), D8DZ-19C547-A (ESP- 


.M2C83-C) or equivalent to the sleeve and rings.: 
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MANDREL TOOL 
T75L-3517-A1 





G5583-1B 
FIG. 15 Mandrel Installed on Sleeve 


4. Install one spacer, T75L-3517-A3, over the input 
shaft as a pilot for installing the sizing tube. Slowly 
install the sizing tube Tool T75L-3517-A4, over the 
sleeve valve end of the worm shaft onto the valve 
sleeve rings. Make sure that the rings are not being 
bent over as the tube is slid over them (Figs. 18 
and 19). 


5. Remove the sizing tube and check the condition of 


the rings. Make sure that the rings turn freely in the 
grooves. Fig. 20 shows the complete set of tools 
needed to perform the above operations. The tool 
Kit Number for the complete set is T75L-3517-A. 


NOTE: No further service or disassembly of the 
worm valve assembly is possible. Valve centering 
will be destroyed if disassembly is attempted. 


Piston 


Disassembly 


1. Remove the Teflon piston ring and O-ring (Fig. 4) 
from the piston and ball nut. Discard both rings. 


Assembly 


1. Dip a new C-ring in gear lubricant and install it on 
the piston and ball nut. 


2. Install a new Teflon piston ring on the piston and 
ball nut being careful not to stretch it any more 
than necessary. | 








^. PUSHER TOOL 
T75L-3517-A2 


G5584-1A 


FIG. 16 Installing Ring on Valve 


MANDREL TOOL 
T75L:3517-A1 


SPACER 
T75L-3517-A3 


С5585-1А | 


‚ FIG. 17 Adding Spacer to Install Next Ring 
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TOOL 
2 1751-3517-А1 
MANDREL TOOL 
TOOL 200. 7/0. T75L-3517-A4 
T75L-3517-A2 
RING PUSHER 


TOOL-T75L-3517-A3 
^. SPACERS 


SIZING TUBE TOOL 
T75L-3517.A4 





FIG. 20 Seal Installation—Tool T75L-3517-A | | 
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SIZING 
TUBE TOOL 
T75L-3517-A4 
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SPECIFICATIONS 


FORD INTEGRAL POWER STEERING GEAR SPECIFICATIONS | FORD INTEGRAL POWER STEERING GEAR TORQUE LIMITS | 

Description | ШЕ | O 
Type 
Turns of Steering Wheel (Lock to Lock — |4 E 
Linkage Disconnected) 


Fluid Capacity (Included in Pump .75L (1.6 Pint Approx.) 
Reservoir Fill) — . | E | 
Fluid Specification 5 ESW-M2C33-F@) |: 


Worm Bearing Preload (Overall Input Shaft | 0.45-1.0 Nem `- 
. Torque with Sector Shaft Removed) (4-9 in-lbs)@ | 


Worm to Piston Preload 0.11-0.34 Мет 










+ 


Torque Limits 
“шы | sm — 
Mesh Load Adjusting Screw Lock Nut ` 
Valve Housing to Gear Housing Bolt ` 













Description | 
Sector Shaft Cover Bolts | 






Rack Retaining Nut 
Pressure Hose to Gear | 
Return Hose to Gear 
Hose Clamps - - 





Piston End Cap ` ` 






“(1-3 іп-бо) 4) ` -— 


(D Not adjustable.in field. Specification given for inspection purposes. only. 
(2 С1А2-19582-А, С, or D or equivalent. | | 





. Pitman Arm to Sector Shaft Nut 190-230 ` 230-310 


(ы) | Nm — 
Ball Return Guide Clamp Screw ` О 42-70 
Set Screw Race Nut _ | 1.7-2.8 


(Ю5ресіһесі Torque — Because the length of the tool required to torque the nut 
will affect the observed torque reading on the torque wrench, the torque 
reading should be computéd using the length of the torque wrench and the 
nominal specified torque as follows: | 


Length of Torque Wrench x 72 ft-lbs 


Length of Torque Wrench + 5.5 Inches. 
| (Using Tool Т66Р-3553-В) 








Torque Reading = 


Example: With 13 inch torque wrench . 
13 In. x 72 ft-lbs = 13 In. x 72 ft-lbs = 0.703 x 72 ft-lbs = 50 ft-lbs 















. 13 м. + 55 №. 18.5 In. | 
MESHLOAD CHECKING AND SETTING "EE Қан 
Vehicles with 0-8046 km o x Vehicles with More Than 8046 km (500 Miles) or 
(0-5000 Miles) . | Where Sector Shaft Has Been Replaced | 
CHECKING: CHECKING: 





Reset if total meshload over mechanical center is less than 1.9 Nem 

(15. м-Ю$) or greater than 2.9 Nem (25 in-Ibs). | 
RESET: 

Set torque measured rocking across center to a value of 1.6-2.0 Nem 
(14-18 in-Ibs) greater than that measured 45° from the right stop. 


Reset if meshload теазигед while rocking input shaft over center is less | 
than 0.8 Nem (7 in-Ibs) greater than the torque 45° from the right stop. 
RESET: 
Set torque measured rocking across center to a value 1.13-1.6 N«m 
(10-14 in-lbs) greater than that measured 45° from the right stop. 


CG1843-2N 
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SPECIAL SERVICE TOOLS | i SN "EN | 

a — ава — — C ] 

L—mmaea — | measkeheme inis — | Wem —— s sC —] 
В . | de 

















1 | dE EC | 
T58L-101 М Puller Attachment Replaces 7581-10-40 || ^d 
7519008 С] Benech- Mounted Holding Fixture 
T74P-3504- Е т Brass Tube Seat Remover Tube Seat Removal . Я | 


T74P-3504-M Brass Tube Seat Replacer . Tube Seat Installation А КЕ | | 
T75L-3517-A Seal Installation Set Ford Integral Power Steering Gear қта " 


T65P-3524-A Input Shaft Bearing/Seal Tool 


T66P-3553-B 


TOOL-1175-AC Universal — Use with Slide Hammer : 













Ford Integral Power Steering Gear — For Needle 






Bearing Removal and Installation 


Ford Integral Power Steering Gear — For Worm | 
Bearing Adjuster and Locknut — Use with Зрасег — Маме 
Housing to Piston SE ji ЖЕ 


Spacer — Valve Housing to Piston Ford Integral Power Steering Gear — Use with Adjuster and 
Locknut Wrench i | 


T77L-3576-A Sector Shaft Seal Replacer . Ford Integral Power Steering Gear. | ji 
ТЫР aS Piman Ат Pulor — _ "иа | 
0791 -7000-А ‘Retaining Ring Pliers i Internal and External Retaining Rings | | 






Adjuster and Locknut. Wrench | | 












T66P-3553-C 







LOC C NANGANN ыы 


T68L-33610-AB | Use with Power Steering Analyzer 
Power Steering Analyzer x mE | 


D79L-33610-A | 





All Vehicles 


CG3137-2F 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 








13-48-1 ` C-300N Hydraulic Power Steering Gear—Bendix 13-48-1 
|. Steering Gear—Bendix 
SUBJECT PAGE SUBJECT — BN _ PAGE. 
ADJUSTMENT DIAGNOSIS AND TESTING .................. 13-48-7 
. A Adjusting the Piston to Output Shaft DISASSEMBLY AND ASSEMBLY n 
Gear Backlash ........................ 13-48-26 Housing and Side Cover .................. 13-48-15 
CLEANING AND INSPECTION | Steering Сеаг........................... 13-48-11 
CIC ANING: ааа ...... 13-48-18 REMOVAL AND INSTALLATION 
Inspection ооо сео 13-48-19 — Steering Gear ......... ЧЕРИ 13-48-8 
DESCRIPTION AND OPERATION ` | SPECIFICATIONS ......................... 13-48-29 
Description ........ РРР 13-48-1 VEHICLE APPLICATION ...... Ж amis p a sapu бедер 13-48-1 


Оретаһбйггы 2525 есек ehe x va eee ata darsi 13-48-2 


VEHICLE APPLICATION 


All F-Super Duty Commercial Stripped Chassis 
Vehicles and Motor Home Chassis Vehicles 





DESCRIPTION AND OPERATION 





Description BF 


2 


The Compact 300N, ог C-300N, Hydraulic Power 
Steering Gear is designed for medium duty vehicles 


with front axle weight ratings of 6,000 to 9,000 lbs. - 


It is an integral power steering gear incorporating 


the mechanical and hydraulic actuation and control ` 
components in a single cast housing which serves - 


_ аз the power cylinder. | 
^ The vehicle's steering column is coupled to the 


gear at the input shaft which transmits steering ` 


SIDE 


COVER ` 
ADJUSTING 


MOUNTING 


ош SUPPLY 
RETURN 


PRESSURE RELIEF 
: Е 


effort through а recirculating ball screw (spindle 
assembly) and piston. The piston is an integral part 
of the power assist and also acts as a steering 
damper. The direction and degree of power assist is. 
controlled by a rotary hydraulic valve which is 
integral to the input shaft and spindle assembly. An 
engine driven hydraulic pump supplies the flow and 
pressure. 7 M 2 


HOUSING 


% 


& \ 
ч 


Qu) 
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DESCRIPTION AND OPERATION (Continued) ` 


Operation uL 0% 
The C-300N Integral Power Steering Gear is 


composed of both mechanical and hydraulic power - 


assist components. 


Actual steering is accomplished mechanically. 
Effort applied at the vehicle's steering wheel results 
in mechanical movement within the steering gear 
Which causes the vehicle to change its direction of 


travel. The hydraulic power assist components 
function solely to reduce the mechanical effort 
. required to turn the vehicle's steering wheel. Loss of 
hydraulic power will in no way prevent the vehicle 
from. being maneuvered mechanically, however 
greater effort will be required to turn the steering 


wheel. ‘ 


MECHANICAL OPERATION 






won KY 
- SHAFT: dr 
Troes 260527 Q 
“> Wz 


Q 
ey 


RECIRCULATING 
-  ... BALLS 


OUTPUT 
JL. SHAFT 


. PITMAN 
ARM 


| The turning effort exerted by the driver on the 
` Steering wheel is transmitted to the input shaft which 
is part of the spindle assembly. The spindle and 
piston function like a screw and nut through the 
action of a chain of recirculating balls that serve as 
an interface. Rotation of the spindle causes axial 


RECIRCULATING 


OUTPUT 






ж 


“лғы 


_ BALLS 
PISTON 


SHAFT 


W PITMAN ` 7507 Some СЫ 


ARM . 


` ` 66224-2А 


movement of the piston within the power cylinder. 
Gear teeth, cut directly into the piston, mesh with 
corresponding gear teeth on the output shaft. As the 


piston moves, the output shaft and the attached 


pitman arm are rotated. Е 
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DESCRIPTION AND OPERATION (Continued) 


Hydraulic Operation. 


Functioning together, the spindle and valve body 
assemblies serve as a means of flow and pressure 
control for the power assist portion of the steering 
gear. All hydraulic fluid enters and exits the power 


steering gear through lines connected to the 


threaded ports in the valve body. 


The valve body assembly forms a closure for the 
housing and provides a means of retaining the 
spindle assembly. It: contains a series of circular 


C-300 N POWER STEERING GEAR 
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INNER ELEMENT | кн 
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channels and radial passages which serve to direct 
the flow of hydraulic oil into the out of the rotary 
control valve in the spindle assembly: In addition, 
the valve body contains a pressure relief valve. The 
pressure relief valve ensures that a preset maximum 
pressure is not exceeded. It is always set at a. 
pressure level below that of the power steering 
pump relief valve and is intended to limit the power 
assist to a specific maximum level. mE 


STEERING. 
SPINDLE LIMITING 


ASSEMBLY STEM 
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DESCRIPTION AND OPERATION (Continued) 


The spindle assembly rotates on a ball bearing in 
the bore of the valve body: The spindle is composed 
of three major parts; the input shaft, torsion bar, and 
ball screw. One end of the input shaft is finely 


splined for connection to the steering column while - 


the other end has a coarse spline which mates 
. loosely with à similar spline inside the ball screw. 
' The coarse splines form mechanical stops which 
limit the amount of relative rotation between the ball 
screw and input shaft. Six evenly distributed 


C-300N Hydraulic Power Steering Gear—Bendix | 
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. surface of the input shaft and correspond ‘to ‘six 


grooves machined into the bore of the ball screw. 
The torsion bar is pinned to the ball screw and input 
shaft and forms а. spring connection between the 
two. With the input shaft inserted into the ball screw 
the six grooves of each of these components 
alternate with each other and form the hydraulic 
rotary control valve. Holes on the outside surface of 
the ball screw extend into the Six grooves Wit its 
pore. 


longitudinal grooves are machined into the outer 


OIL OUT  'giL IN 









BALL SCREW (CERT TURN) INPUT SHAFT 
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ELEMENT) ELEMENT) 
| OIL RETURN HOLE 
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BAR PIN 









| .OIL RETURN HOLES 
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BAR 
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(HIDDEN FROM VIEW) 
OIL OUT SUPPLY (RIGHT TURN) TORSION | ВОТАВУ VALVE 
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| LOGITUDINAL HOLE E O 
ROTARY VALVE P 
GROOVES SPLINES 
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OIL RETURN 
(TO PUMP RESERVOIR) 


OIL OUT | 
(RIGHT TURN) 


INNER VALVE OIL RETURN 
ELEMENT GROOVE  . (FROM PISTON) 


SPINDLE ASSEMBLY WITH ROTARY VALVE COMPONENTS B ^. G6276-2A 


These holes allow pressurized oil to enter and exit 


. the two parts of the rotary control valve. There are 
three groups of holes in the ball screw. Each group 
is made up of three different size holes which form a 
diagonal line across the surface of the ball screw. 
The largest hole in each group conducts pressurized 


oil into the grooves of the rotary control valve. The - 
second largest hole in each group conducts oil out 


. of the rotary control valve to the side of the power 


piston furthest from the rotary control valve while ` 
the smallest hole conducts oil to the closest side of 
the piston. | 
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DESCRIPTION AND OPERATION (Continued) 


Rotary Control Valve Operation | 
Тһе rotary control valve is ап open center type 


which allows a continuous flow of oil (through the — 
longitudinal grooves in the input shaft and bore of ` 


the ball screw) when held in the neutral position RY 
the torsion bar. 


When steering effort’ is applied, the input shaft 


and ball screw tend to turn in unison, however the 


13-48-5 


shaft rotating slightly in advance of the ball screw. 
The six pairs of grooves that form the rotary control 
valve are displaced from their neutral flow position. 


_ Аз steering effort increases, so does the amount of 


spring action of the torsion bar results in the input 


_ ROTARY VALVE OPERATION 


INPUT SHAFT 
- INNER VALVE 
ELEMENT 









2-04 OUT 4 
RIGHT TURN 


OIL 
RETURNING 
FROM RIGHT - 
TURN SIDE OF 
POWER PISTON О | OIL OUT. 
| -о OUT LEFT TURN 


‚ LEFT TURN 


Hydraulic pressure acting upon the piston surface 


BALL SCREW ` 
БЕЛЕН VALVE ELEMENT 


eliminates much of the piston's resistance to 
movement. Spring force exerted by the torsion bar ` 


causes the ball screw to rotate as piston resistance 
is removed. As the ball screw rotates, the relative 
groove displacement is eliminated and the rotary 
valve returns to a neutral position. 


Moderate effort at the steering wheel procedures 
smaller valve displacements and lower power 
assist, thus providing good steering feel. At 
increased displacements, the pressure rises more 


rapidly giving | я power assistance ane 


displacement. Depending on the direction steered, 
the groove displacement of the input shaft directs 
hydraulic oil through the appropriate drilled 
passages in the ball screw to one siog or the other of 
the piston. 












OIL OUT 
RIGHT TURN 


OIL RETURNING FROM 
LEFT TURN SIDE 
OF POWER PISTON 


G6277-2B 


quicker response. Maximum pressure is developed 
after approximately 3 1/3 degrees displacement 


giving a direct feel to the steering. Groove 


_ displacement is limited by the freeplay of the stop 


spline mesh between the input shaft and ball screw. 
The splines take up the steering movement while 
allowing the torsion bar to hold the groove 
displacement. The torsion bar and stop splines form 
two parallel means of transmitting the steering 
torque. When no steering torque is applied, the 
torsion bar returns the valve grooves.to a neutral 
position allowing the жа ой to flow to the 
return line. 
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DESCRIPTION AND OPERATION (Continued) 


Steering Limiting Valve Operation 


In steering gears equipped with steering limiting 
valves, power assisted movement: of the piston 


within its bore is limited by poppet valves installed т. 


both piston faces. As the piston approaches its 
extreme travel in either direction a stern unseats the 
steering limiting poppet valve. Some hydraulic 
power assist is removed as pressurized oil passes 


through the poppet valve to the other side of the | 
piston and to the return line. Continued movement 
of the piston will result in removal of increasing 
amounts of power assist and cause: increased 
steering effort. Steering limiting reduces the 
maximum power assist that can be transmitted to 
the axle steering linkages and components. : 


C-300 N POWER STEERING GEAR (OPERATIONAL VIEWS) 


OUTPUT 


. LEFT TURN POSITION 


Pressure Relief Valve Operation 


Located in the valve body the pressure relief valve 
limits hydraulic pressure within the power steering 
gear to a preset maximum. It is always set to a 
pressure lower than the relief valve on the power 
steering pump. | | 








PISTON 


OUTPUT 
SHAFT 


RIGHT TURN POSITION  . G6278-2A- 


PRESSURE RELIEF VALVE OPERATION 


POWER STEERING 


| ADJUSTING 
. GEAR HOUSING 


id PRESSURE 
SPRING SEAT RELIEF 
VALVE PLUG ` 


SPRING 


OIL 


RETURN =), | 
CHANNEL // 9ш: VALVE SEAT 
© Д у ; 


PRESSURE 
RELIEF VALVE . 
AND PISTON 


G6279-1A 
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DESCRIPTION AND OPERATION (Continued) 


. Power Steering Gear Identification 


A nameplate is attached to the exterior of the 
housing generally on one of the mounting lugs: 


Output Shaft Sector Teeth Adjustment 


The gear lash between the piston teeth and 
sector gear should not require attention in normal 


Service, however a provision for каш is | 


provided. 


Adjustment requires that the steering gear ре | 


drained апа the Pitman arm апа input shaft be 


disconnected from the vehicle. The adjustment - 
procedure is described at the end of the assempy 


section of this manual.: 


DIAGNOSIS AND TESTING 


_ Refer to Section 13-01, General Steering Service. 


POWER STEERING GEAR NAMEPLATE INFORMATION ` 


MONTH 
генді. ASSEMBLED 
BENDIX (A = JAN. ETC.) 
ASSEMBLY NUMBER | | 
PART NUMBER ` | 


BENDIX 


aqui njn] 
E8HT-3N 503-AD | 


FABRICADO PELA BENDIX DO BRASIL . | 


‚ YEAR 
ASSEMBLED 
(LAST DIGIT) 
G6280-1B 


LOCATION OF 
MANUFACTURE | 


Output Shaft Boot and Dust Seal 


Inspect the integrity of the output shaft boot and 
dust seal. These components prevent 
contamination from entering the housing around the 
output shaft. If deterioration is noted, these 
components should be replaced. . . 
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REMOVAL AND INSTALLATION 


Steering Gear I | | 
During the steering gear removal observe the CAUTION: Never steam clean or high-pressure 


following: precautions: wash hydraulic steering assemblies. Do not 
a. Drain steering assembly. - сое ms closely fitted parts, or damage 
un 1... она! Ouse SIC pecia CAUTION: Do not forcefully strike the steering 
| | ; 2 gear input shaft or steering column coupling 

с. Plug all port holes immediately after removing with a hammer or any other object during 
hoses and before removing the gear from the removal or installation of the steering column 
vehicle. Mark ог identify the inlet and return coupling. Severe internal damage to the 


lines at the valve body ports. steering gear can result. . 
d. Finish cleaning and dry the gear before placing | Е 
оп a work bench. >`- ü | 


| STEERING GEAR INSTALLATION — COMMERCIAL STRIPPED CHASSIS VEHICLES 


BOLT 
NUT 
95-136 Nm . 27-47 Nm 
(70-100 FT-LB) (20-35 FT-LB) 


















COUPLING 


NUT ASSEMBLY 
102-142 N:m: 3B676 


(75-105 FT-LB) 


_ NUTS 
95-136 Nem 
(70-100 FT-LB) ` NUT 
383251 
75-105 М-т 
(55-77 FT-LB) 


COTTER PIN. ` 
* 72107 ` 


STEERING GEAR 
ASSEMBLY 


A- | 3М503 


FRONT OF VEHICLE RT 
NUT | 
383218 | 2 j 
75-105 N-m 
72071 DRAG LINK 


ASSEMBLY-3304 G6538-2B 


STEERING 
ARM 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


1. 


2. 


Disconnect the power меен pressure line at 
the gear. 


Disconnect the power steering return line at the 


gear. 


Remove the bolt and nut hoiding the Pitman 


arm to.the sector shaft. Remove the Pitman arm 


from the sector shaft using steering Pitman arm 
remover poe T64P- 3590- F, or equivalent. 


Remove the bolt and nut holding the U-joint to 
the steering. gear input shaft. ` ` 


Remove the bolts and nuts holding the steering 
gear to the frame side rail. Remove the steering 
gear. 


"T STEERING GEAR INSTALLATION: — MOTOR HOME CHASSIS VEHICLES 
100-150 N-m | | 
(74-110 FT-LB) | 27-4 
(20- 35. Fr. LB) FLANGE AND 1528 Nm 










208-278 М-т 
(150-205 FT-LB) 


DRAG LINK 
ASSEMBLY 


МОТ 
298-406 М-т 


BOLT 
N605829 


gene Жай (14-21 FT-LB) 





NUT : 
383251 


‘STEERING 


NUT. - | 
. :383218 ARN 





(220-300 FT-LB) PITMAN ARM COTTER PIN 


72071 | - G6750-2A 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Place the gear on the side rail. Install the bolts 
and nuts and цеп! to 203-278 М-т CIS: 205 
ft-Ibs.). | 


Place the intermediate shaft U-joint оп the 
steering gear input shaft. Tighten to 68-95 №: т 


(50-70 ft-Ibs.). 
Place the Pitman arm. on the steering gear 


sector shaft, making sure the timing mark on 


- the Pitman arm aligns with the timing mark on 


the sector shaft. Use a chisel to help spread the 
Pitman arm to slide onto the sector shaft. 


WARNING: DO NOT USE A HAMMER TO FORCE 
THE PITMAN ARM ONTO THE SECTOR SHAFT. 


























C-300N Hydraulic Power Steering Gear—Bendix 


THIS MAY LEAD TO DAMAGE OF THE SECTOR 
SHAFT BEARINGS AND A LOSS оғ GEAR 


омол P. Q s >. 


PRELOAD. 
4. Install the-bolt and nut. "dien the nut to 299- 
‚ 406 М-т (220-300 ft-lbs). — . | 
5. Connect the power Steering pressure and 
X return lines to the gear. 
Fill the reservoir with fluid specified at the end 
of this Section. — 
Start the engine, turn the steering wheel from 


left to right, and check for fluid leaks. 


C-300N POWER STEERING 


PARTS LIST 
. VALVE: NUT | 26. ROLLERS 
. EXTERNAL DUST SEAL 27. O-RING ` 
. SPINDLE ASSEMBLY | 28. BACKUP RING >. 
. INTERNAL DUST SEALs. 29. SEAL 
SEAL | 22-30. RETAINING RING 
. BALL CAGE :31. SIDE COVER . 
. VALVE BODY. 32. NUT j 
. BALL RACE | 33. ADJUSTING SCREW 
. BALL | 34. ADJUSTING SCREW SPACER 
. TEFLON RING ``: - 35. BALL TUBE =. 
.O-RING ` | . . 86. RETAINING RING ` . 
. O-RING ^ 87. O-RING 
. STEERING LIMITING STEM 38. DUST SEAL 
. SEAL RING 39. DUST BOOT 
: O-RING | 40. BOLT ` 
. SPRING 41. ADJUSTING SHIMS | 
. VALVE SEAT. ` 42. PRESSURE RELIEF VALVE PLUG 
. SEALING WASHER 43. SPRING 
. STEERING LIMITING STEM -44. SEALING WASHER 
. O-RING 46. SPRING SEAT 
. PLUG i 46. VALVE PISTON 
. HOUSING 47. SEAL WASHER 
. PISTON 48. VALVE SEAT 
. TUBE COVER 49. BOLT ` 


‚ OUTPUT SHAFT ”  . 50. RETAINING RING 


` 51. SEAL WASHER 
. DRAIN PLUG 


G6282-28 
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13-48-11 
DISASSEMBLY АМО ASSEMBLY 


Steering Gear 
Disassembly 


A high level of cleanliness should be observed at 
all times when working on the power steering gear. 
Clean the exterior of all parts prior to disassembly. 


After removing the power steering unit from the 
vehicle and cleaning the outside, secure the power 
steering unit to the work bench for disassembly. А 
large vise with jaw protectors may be used. Clamp 
across the mounting bolt bosses. (Do not 
overtighten.) f 


HOUSING 
MOUNTING 
BOLT BOSSES 





NOTE: Following disassembly and assembly 
procedures is presented for reference purposes and 
presupposes that a major rebuild of the power 
steering gear is being undertaken. Several 
replacement parts and maintenance kits are 
available which do not require full disassembly. The 
instructions provided with these parts and kits 
should be followed in lieu of the instructions 
presented here. | 










C-300N Hydraulic Power Steering Gear—Bendix 











13-48-11 


Input Shaft 


21. Remove the external dust boot from the spindle 
assembly's input shaft spline. 


Scribe a line or otherwise mark the relationship 
of the valve body to the housing. Using a 19mm 
wrench remove the four bolts that secure the 
valve body to the housing. 


9), n Тұ ` x - 
77 


P 


м е9 


SCRIBE | | X 
MARK SS 
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DISASSEMBLY AND ASSEMBLY (Continued) 





3. Separate the valve body from the housing by gu | | 
rotating the output shaft using the Pitman arm.  . | O-RING VALVE 
It may be necessary to hold or rotate the input ` | | 
shaft during this operation. Continue to 
separate the valve body from the housing until. 
both O-rings on the valve body can be seen. 
















Је 








РІТМАМ 
— ARM 





4. Scribe a line, or otherwise mark the relationship. 
of the Pitman arm to the output shaft, then 
remove the Pitman arm. | О 


OUTPUT 
SHAFT 


` PITMAN 
ARM 


i 


SCRIBE 
MARKS 


aii 


"s 


Remove the dust. boot. 


Hemove any accumulated dirt, grease, grime, 
and corrosion from the exposed portion of the 
output shaft to facilitate removal through its ` 
seals. | | | 


2227 G6288-1A 
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_ C-300N к Power Steering Gear—Bendix 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Loosen and remove the lock nut from adjusting 
screw on the side cover using a 19mm wrench. 


. - Scribe a line otherwise. mark the relationship of 
the. side cover to housing. Using a' 19mm 


wrench, remove the four bolts that secure the 
side cover to the housing. ` 


ADJUSTING 
i SCREW 


EN SCRIBE 


A MARK 
E : 


BOLTS SIDE 
COVER 


=, YY 


MOREA 


- G6289-1A 












Separate the side cover from the oüsihg by 
turning the adjusting screw clockwise with a 
7mm socket. Continue turning the adjusting 
screw until the side cover can be removed from 
the housing. | 



















?гат 





CAUTION: Do not attempt to remove the outer 
race of the roller bearing from the side cover. 


9. 


When the side cover is removed from the 
housing.the 17 rollers in the side cover bearing 
will fall out loose. These rollers MUST NOT BE 
INTERCHANGED with the rollers in the housing 
bearing which. is identical. 


EN SUN Š 
27 
\ NDS 


ROLLERS 


(17) G6291-1A 













Loosely install the Pitman arm and use it to 
center the piston and output shaft gear teeth 
inside the side cover opening of the housing. 


OUTPUT 
SHAFT 


PITMAN. 
ARM ` 





G6292-1A . 
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DISASSEMBLY АМО ASSEMBLY (Continued) 






‚ Remove the Pitman arm and then remove the 
output shaft by tapping gently оп. the splined 
end with a soft mallet. | 


Piston 


10. While preventing rotation of the input shaft end 
of the spindle assembly, pull the valve body апа 
piston out of the housing. | 







OUTPUT 





| PISTON 






G6293-1A 








11. Remove the retaining. ring, ball tube cover, the 
ball tube and 7 of the 26.balls from the piston. , 
Remove the sealing ring. from the piston. 


NOTE: Holding fixture (Bendix Tool 297678) which ` 
is pictured is a convenience but not a necessity for 
disassembly. 





. When the output shaft is removed from the 
housing, the 17 rollers in the housing bearing 
Will fall out loose. These rollers MUST NOT BE 
INTERCHANGED with the rollers in the side 
cover bearing which is identical. 


CAUTION: Do not attempt to remove the outer 
race of the roller bearing from the housing. 























RETAINING 
RING ^^ 










OUTPUT 
‘SHAFT ` 

ROLLERS 
‚ (17) 


0 


ЕЕ —— 

(Я a = | ШЇ 
< — T 

0727 
HONDA A k 


m3) 97 


BALL TUBE 


















- | — 


b 
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SEALING 


DISASSEMBLY AND ASSEMBLY (Continued) 


12. In order to remove the remaining 19 balls from 
piston, rotate the input shaft in the direction 
' (clockwise or counterclockwise) that threads 
the spindle assembly OUT OF THE PISTON. 


Separate the valve body and spindle from the 
piston. Check the inside of the piston.for any 
stray balls that may not have been removed in 
the operation above. A total of 26 balls, 7 from 
the ball tube and 19 from the piston, should be 
accounted for. 


BODY ` SPINDLE = < J 


9) 


WV 
| 


NN 


PISTON 


G6297-1A 
13. Remove the sealing ring and O-ring below it 


from the groove in the piston. 


RING 


G6298-1A 



















C-300N Hydraulic Power Steering Gear—Bendix 13-48-15 


14. Remove either of the steering limiting valve 
seats and sealing washer from the piston. 
Either a Phillips or straight blade screwdriver 
will be required, depending upon which of the 
two styles of body is in use. 


NOTE: Care must be taken during this operation 
since damage to the screwdriver slot will make . 
removal difficult. ` | | 


15. Remove one of the two balls the spring then the 
remaining ball. Referring to the previous step,. 
remove the remaining steering limiting valve 
seat and its sealing washer from the other end 
of the piston. 


VALVE sEALING | 
SEALING 
‘SEAT WASHER - SPRING WASHER 


ҒА “BALL . 


PISTON 


Housing and Side Cover. 


16. Remove the steering limiting stem protective 
plug from the housing. Using a screwdriver, 
remove the stroke limiting valve stem from the 
housing and separate the O-ring from the stem. 


STEERING 
LIMITING 
STEM |. 


G6300-1A 
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. DISASSEMBLY АМО ASSEMBLY (Continued) 





19. Reaching through the side cover opening of the 

'. housing remove the output. shaft seal an its 
nylon backup ring which comes out separately 
but is part of the seal. ` Eh ET 


17. Remove the O-ring from the side cover. 

Remove the seal and its split nylon backup ring 

.. from the side cover bore. The nylon split ring 
comes out separately but is part of the seal. 












Caution: Do not remove the outer race of the 
roller bearing from the housing. | 


Caution: Do not remove the outer race of the 
roller bearing from the side cover. `. | 


BACKUP 


G6303-1A 
G6301-1A 







Valve Body and Spindle 


20. Remove the input shaft dust seal from the valve 
. nut. inde | ; 










18. Carefully pry out and remove 


the dust seal from 
the housing. MEE 
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DISASSEMBLY AND ASSEMBLY (Continued) 






. Separate the outer race, ball cage and 17 balls | 
- from the spindle assembly. 


. Оо not remove the other half of the ball bearing 
outer race in the valve body. 


21. With a drift punch, unblock the safety point 
| between the valve' nut and valve body. Using 
Spanner wrench Bendix Tool 106234, or 
equivalent loosen and remove the valve nut 
from the valve body. | 









Sy 


э 





BEARING 
RACE 


`66307-1А 





25. Remove the retaining ring and then the seal 
from the valve nut. 


22. Grasp the input shaft end of the spindle 
assembly and lift the spindle assembly, ball 
cage, 17 balls and one half of the outer race out 
of the valve body. | 





RETAINING 
RING 


| _ SPINDLE SEAL - 
1 = ASSEMBLY | 

| == s = E 2 | | | | G6308-1A | 
N i < As 224 \ | | 

\—@®@® о > /-— | | 


77] A 
VALVE | 


G6306-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





26. Remove the two outside O-rings from the valve 
body then remove the three Teflon rings and. 

. the corresponding three O-rings from the 
spindle Боге. ` 








O-RINGS (3) 


TEFLON 













27. |f the steering gear is equipped with a steering 
limiting feature check the condition and length 

. of the limiting stem in the valve body. The 
length of the stem measured from the surface 

of the valve body to the tip of the stem should 

be specified in the vehicle service manual. If the 
limiting stem is of the correct length and in good 
condition, DO NOT REMOVE it. The limiting 
stem can be removed if necessary by heating 
the poppet stem to loosen the locktite, and then 
turning counterclockwise.. 


Output Shaft 


28. Remove the retaining ring, the adjusting screw 
spacer and the adjusting screw from the output 
shaft. | p 





RETAINING 
RING 


ADJUSTING 
SPACER 


G6310-1A 
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Pressure Relief Valve ` ` 
29. Begin disassembly of the pressure relief valve 
by removing the plug and its sealing washer 

' from the valve body. | 


30. Remove the spring, spring seat adjusting shims 
and the valve piston. 


SPRING 


SEALING 
WASHER 


SPRIN 
SE а SHIMS PLUG 


= 


SEALING 
WASHER 


G6311-1A 





VALVE 
PISTON SPRING 


. 91. Using a wide bladed screwdriver or Bendix Tool 
298080, remove the valve seat and its sealing 
washer. 
















Spindle MEE 


CAUTION: Do not attempt disassembly of the 
spindle assembly which contains the rotary 
valve. Individual replacement parts are NOT 
available. It must be treated as a single 
component. ROS | 


NOTE: Additionally, the piston must be purchased 
(piston and spindle kit) due to the match of the 
grinding of the two components. 








CLEANING AND INSPECTION 


Сїеапїпд 
Wash all parts individually in clean solvent and dry ` 


‘thoroughly. All non-metallic. parts should be 
discarded and replaced with new. 
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CLEANING AND INSPECTION (Continued) 


inspection 


Parts ‘ound broken, cracked, distorted, 
‚ excessively pitted, or scored must be replaced. 
Cause for the replacement of any part should be 
investigated and corrected to prevent reoccurrence. 


Visually inspect all parts ее paying 
particular attention to: 


1. Bearings and bearing surfaces should not 
exhibit brinelling, pitting, spalling or cracks. If 
upon inspection, it is determined that the outer 
races of the roller bearings contained in the 
housing or the side cover are not serviceable, 
the entire housing or side cover must be 


replaced. If the outer ball bearing race ` 


remaining in the valve body is not serviceable, 
the entire valve body must be replaced. Inspect 
‚ {һе bearing surfaces of both the inputs. 


Gear teeth in the output shaft and piston may 
show signs of polishing and slight wear, 
however, pitting, spalling, and cracks should 
not be present. 


Output and input shaft spines: 


Check the ball rolling surfaces on the exterior of 
spindle and interior of piston for cracks, pitting, 
spalling and brinelling. 


Exterior of piston and interior of. Воена Боге. 


Note: Minor scuffing of the piston exterior апа 
housing bore can be considered normal. If deep 
scoring is detected, the affected parts should be 


replaced as leakaqe will occur and steering control 
and reaction will be affected. Do not attempt honing 
or boring of езе parts as leakage rates will 
increase. 


6. Pitman arm. 
7. Exterior of housing and its mounting lugs. 
8. Valve body and porting. - 


Assembly 


To ensure proper operation T the power steering 
gear, the following procedure and its sequence 
should Бе carefully followed. Failure to do so may 
result in damage to the gear or faulty operation or 
both. 


The appropriate maintenance kits should be 
obtained prior to reassembly. 


1. Install the sealing washer around the pressure 
relief valvé seat and using a large bladed 
screwdriver, or Bendix Tool 298077 install both 
in the valve body. Tighten the valve seat to 
between 20-24 N:m (15-18 ft-Ibs.). 


2. Install the pressure relief valve piston spring 
seat and spring in the valve body. 


CAUTION: The spring seat must be installed as 
shown in illustration. Incorrect installation of the 
spring seat6 will result in malfunction of the 
relief valve and damage to the valve and seat. 
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A 


" ЕЗ ШК 
МУ 


З. Install the pressure adjusting shims апа the 
seal washer on the plug. Install the plug in the 
valve body and torque to 89- 99 N:m (66-73 
ft-Ibs) using a 26mm socket. 


NOTE: When installing the pressure adjusting shims 
use the shims that were removed during 
disassembly. However, if a complete rebuild of the 


G6312- 1A 


.power steering gear is underway, it may be 


necessary to add or subtract shims in order to 
properly set the pressure relief valve. 


4. Install the three O-rings and three Teflon( 
rings in the appropriate grooves in the valve 
роду. Form (ехрапа) апа Teflon@ rings into 


their grooves by 'pushing' Bendix Tool 297676,. . 


ог equivalent through the bore of the valve 
body. | 
NOTE: Prelubricate the tool with a light film of lithium 
base grease. The spindle assembly can be used to 
assist in pushing the tool through the bore. 


; 


SPINDLE 
ASSEMBLY 
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CLEANING AND INSPECTION (Continued) 












If the steering limiting valve was removed from 
the valve body, install the stem now. Apply 
Locktite 222 to the threads and screw the 
limiting stem into the valve body until a stem 
height of 18.7mm (0.736 inch) above the valve 
body surface is obtained. 


IMPORTANT: Use care in applying the Loctite 
compound to prevent this material from coming 
in contact with other surfaces of the valve body. 
Allow sufficient time to cure. Ж 


6. Install the O-rings оп the valve body. 










Install the ball cage on the input end of the 
spindle assembly. Using Ford Long Life 
Lubricant C1AZ-19590-BA, or equivalent 
grease to hold them in place, install the 
seventeen balls in the ball cage. À 





|. SPINDLE. 
ASSEMBLY д 


G6314-1A 





. Install the outer ball bearing race half over the 


input end of the spindle assembly and insert the : 
spindle assembly through the ring seating tool 


' (Bendix Tool 297676, or equivalent). Insert the | 


spindle and tool into the valve body until tool 
completely exits the other. side and the 


. seventeen balls of the. bearing assembly are 


resting against the outer race in the valve body. _ 


‚ SPINDLE ``. < 


ASSEMBLY ` P 7 

е N a М A 7. X) 
== 
e 
М 


TOOL 
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. CLEANING AND INSPECTION (Continued) 






Position the pressure side of the seal in the 
bore of the non-pressure.side of the valve nut. 
Carefully drive the seal into the bore until the 
snap ring groove within the bore is visible. 
Install the retaining ring making certain it is 
completely seated in the. groove. 












SEAL ORIVER 
39.4mm (1.55 INCH) 
DIAMETER . 





RETAINING ` 
RING 






VALVE NUT 
- (NON PRESSURE 
SIDE) 















G6316-1A 





After installing the retaining ring, gently tap the seal 
from the opposite side until it rests squarely against 
the snap ring. | 







NOTE: The seal can.be driven into the valve body 
bore using a piece of round brass stock with a 
diameter of 39.4mm. (1.55 inch). 











10. Apply Loctite 932 or 567 to the thread of the 
valve nut. | | 






NOTE: Due to the: proximity of the spindle ball 
bearing, use extreme care in applying the Loctite 
932 or 567 to the valve nut threads. Making certain 
not to damage the seal install the valve nut over the 
input shaft end of the spindle assembly and into the 
valve body. Using a suitable spanner wrench such 
as Bendix Tool 106243. Tighten the valve nut to 
300-348 N: m (221-257 ft-lbs). | 

Reset the safety point between the valve nut and 
valve body using ‘а drift punch or similarly 
appropriate tool. PE NE 
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VALVE NUT 
APPLY LOCKTITE 222 
TO THREADS 
TIGHTEN TO 
300-348 N-m 
(221-257 FT-LB) 


G6317-1A 


11. Install the dust seal in the valve nut taking care 


not to damage the seal. 


DUST 
SEAL 


Piston 

12. Install one of the two steering limiting valve 
seats and its sealing washer into the piston. 
Insert one of the two balls then the valve spring 
into the piston from the opposite end and install 
the remaining ball, sealing washer, and seat in 
the piston. Taking care not to damage the valve 
дені. torque each to 10-15 М-т (88-132 
in-Ibs). | 
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CLEANING AND INSPECTION (Continued) 









































IMPORTANT: The glide ring should be distorted 
as little as possible during installation. Using an 
automotive piston ring compression tool or a 
smooth piece of sheet metal and an 
appropriately large screw type hose clamp, 
reshape the glide ring into the piston groove. 
Allow approximately ten minutes cooling time 
before removing the compression tool from the 
piston. | | 


NOTE: Тһе two-piece seal may not be used in 
all gears. A one-piece seal is sometimes used 
instead.  . mE 





VALVE SEALING к SEALING 


2- 4 


BALL 










VALVE 





STRIP.OF SHEET 
METAL OVERLAPPING 
ITSELF AND ON TOP 

OF. GLIDE RING 


PISTON 


G6318-1A ` 





16. install the O-ring in its groove in-the ba 


SEALING | l 
| .. opening of the piston. | | 


|| return 
17. Insert the valve body and spindle assembly all 
the way into the piston making certain that the 
stroke limiting stem is not damaged and that it ` 
mates with the valve seat in the piston. Insert 
nineteen of the balls, опе at a time, into one of 
the recirculating tube holes in the ball. return ` 
opening in the piston. Rotate the input shaft end 
of the spindle slightly after each ball is inserted. 
-. Rotate the spindle in one direction only and do 
"not alternate’ from clockwise to 
counterclockwise. . io Жез | 


NOTE: When this operation is performed correctly, 
' the spindle and valve body should screw out of the 

piston and the balls inserted in one recirculating 

tube hole should appear at the opposite hole. 

Before proceeding, таке certain the balls аге at an 
. equal depth in both holes of the piston. This will 
. assure correct installation of the return tube. 


CAUTION: The utmost care must be taken with 
these steps. Incorrect assembly of this group 
may result in one or more balls falling inside the 
piston or coming out at the top and lodging in 
the housing. | 









14. Thoroughly heat {һе glide ring to 140°-160°C 
(285°-320°F preparation for installation on the 
piston. | Е 

NOTE: ОО МОТ USE АМ ОРЕМ FLAME to heat the 

glide ring. A heat lamp or a similar device should be 

used. 


15. Install the heated glide ring over the O-ring in 
the piston's groove. I RO 
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CLEANING AND INSPECTION (Continued) 


NOTE: This seal prevents pressurized fluid from 


18. Install the remaining seven balls in the 


recirculating tube halves, and use lithium base 
grease to retain them in the tube. Seat the 
assembled tube halves containing the seven 
balls in the recirculating tube holes in the piston. 


BALL 
TUBE 


CEO’ 


өз 
` À 


* JE 


Lightly grease the sealing surfaces of the tube 
cover and install it in the piston making certain the 
slot in the underside of the cover mates with the 
recirculating tube in the piston. Install the retaining 
ring in the piston to secure the tube cover making 
certain it is completely seated in its groove. After 


G6319-1A 


assembly, check for smooth rotation of the spindle 
assembly in both directions. | 


Housing 


19. Reaching through the side cover opening of the 
. housing, install the seal with its pressure side 
toward the INTERIOR of the housing. 


NOTE: Do not distort this 'flexible' seal any more 
than is necessary for installation. 


Install the split nylon backup ring, which is a 
separate part of the seal, in the groove formed 
by the backside (non- pressure side) of the seal 
and the housing. Make certain the split surfaces 
of the ring mate properly. 





leaking out of the housing around the output shaft. 


BACKUP . 


RING 


PRESSURE 
SEALING 
LIP FOR 
1.0. 


PRESSURE 
SIDE 


PRESSURE 
SEALING LIP 
FOR 





BACKUP RING 
INSTALLED IN 


NON-PRESSURE 


SIDE OF SEAL 
NON- 
PRESSURE 
SIDE 


G6320-1A 


20. Install the dust seal in the housing with its 
sealing lip toward the OUTSIDE of the housing. 


NOTE: This seal is intended to prevent water and 


dirt from entering the housing. 





G6302-1A 
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CLEANING AND INSPECTION (Continued) 











21. Install the O-ring in the groove around the | 
steering limiting stem and screw the stem into 
the housing about five or six full turns. 


^ LIMITING 
VALVE . 
STEM 


“PLUG. 







| ATT 24 
— pp 


ROLLERS 


PISTON ` | 
ТЕЕТН 
| G6322-1A 


O-RING 








Output Shaft and Side Cover 


24. Install the shim washer over the adjusting screw | 
and secure both in the output shaft using the | 
- = retaining ring. mE | | 


G6321-1A 






22. Install the seventeen rollers of the bearing in 

the outer race contained in the housing. Use a 

. heavy coating. of Ford Long Life Lubricant 

~C1AZ-19590-BA.. or equivalent to hold the 
rollers in place. | | 


NOTE: The seventeen rollers that are installed must 
be the same rollers that were removed from this 
bearing during Disassembly. 


23. Align the steering limiting stem in the valve body 
. with the steering limiting valve seat in the 
piston. Insert the piston into the housing so that 

. the rack teeth of the piston are visible in the 
side cover opening in the housing. Make certain 
that the valve body is oriented in the housing so 
that the marks made during disassembly align. 
Slide the piston and valve. body assembly 
completely into the housing taking SPECIAL 
CARE not to damage the piston glide ring and 
the valve body O-rings. Secure the valve body 
То the housing using four bolts. Torque the bolts 
to 110-119 М-т (81-88 ft-It) using a 19mm 
socket and torque wrench. Rotate the input 


| | /. The maximum end play permitted for these 
shaft of the spindle until the rack teeth of the - | parts is 0.050mm (0.002 inch). If end play is 


piston are centered in the side cover opening in 


; | excessive, it тау Бе necessary to install 
the housing. | y | ary то install а 


different shim washer. The shim washer is | 
available in eight different thicknesses to 
„provide the proper end play. j 


25. Install the seal in the side cover with its ` 
pressure side toward the outer race of the side 
cover roller bearing. 


| _ NOTE: This seal prevents fluid leakage around the 
. output shaft. Do not distort this 'flexible' seal more 
than is necessary for installation. | 
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CLEANING AND INSPECTION (Continued) 






Install the split nylon backup ring, which is a 
separate part of the seal, by 'winding' it into the 
groove formed by the side cover and the 
backside of the seal. Make certain the split ring 
is completely seated and that the diagonal split ` 
surfaces of the ring mate properly. Install the 
O-ring in its groove in the'side cover. . 









BACKUP ` 







26. Install the seventeen rollers of the bearing in 

the outer race contained in the side cover. Use 

а heavy coating of lithium grease to hold the ` 
rollers in place. ` | 


CAUTION: The seventeen rollers that are 
installed must be, the same rollers that were 
removed from this bearing during Disassembly. 


27. Lightly lubricate the seals contained in both the 

. housing and side cover with lithium grease. 

Lubricate the sealing surface of the output shaft 

on the adjusting screw end only. Using a 7mm 

Socket wrench install the assembled side cover 

on.the output shaft adjuster screw and screw it 

on as far as it will go, then back it off 1/8 of a 
turn. -> 2E | 










Prior to inserting the output shaft into the 
housing wrap a single layer of masking tape 
around the splines to protect the housing seal. 
Lubricate the exterior of the tape with a lithium 
grease and insert the shaft and side cover 
assembly into the housing with a twisting 
motion. Remove the masking tape from the 
output shaft splines. ` 


28. 
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TAPEON  .. 
OUTPUT SHAFT 
SPLINE TO 

BE LUBRICATED 


OUTPUT 
SHAFT 


SIDE 
COVER 


ADJUSTING 
SCREW | 
| С6323-1А 





. Secure the side cover to the housing using four 
bolts. Make certain that the side cover is 
positioned so that the marks made during 
disassembly are aligned. Tighten the bolts to 
110-119 №: m (81-88 ft-lb) using a 19mm socket 
and torque wrench. Pack cavities with lithium 
grease then install the exterior dust boot on the 
output shaft and the exterior dust seal on the 
input shaft. | | 












ОШО X) 
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= 
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ADJUSTMENT 


Adjusting the Piston to Output Shaft Gear 
Backlash 


1. The piston and output shaft gear backlash is 


correct when а 0.50-2.0 М-т (4-18 in-Ib) 


increase in torque is noted at the input shaft as 
it is rotated and the piston passes through the 
midpoint of its total travel in the housing. The 
torque increase at the input shaft will occur only 
as the piston travels through the mid point of its 
travel and should disappear as the ӨЗЕН 
moves past the midpoint. 


To obtain the adjustment stated above, make 
certain the adjusting screw is turned 
counterclockwise as far as it will go. Rotate the input 
shaft as far as possible in both directions. Count the 
total revolutions in either direction and at the same 
time measure the average torque to rotate the shaft. 


To obtain the proper backlash adjustment, rotate 
the input shaft 180 degrees in both directions past 
the midpoint of piston travel. (The midpoint of piston 
` travel is approximately опе half the number of input 
shaft revolutions possible in a single direction.) 


Each time the direction of input shaft rotation is 
changed, turn the output shaft adjustment screw 
clockwise 1/8 to 1/4 turn. Continue this procedure 
until а 0.50-2.0 N :m (4-18 in-Ib) increase is noted іп 
the torque required to rotate the input shaft. 


2. When the adjustment is correct,.install lock nut 
and tighten to 100-119 N -m (74-88 ft-lbs) with а 


19mm crow foot and torque wrench while · 


holding the adjustment screw in position with 
the 7mm socket and torque wrench. 


SIDE 
7 COVER 


ADJUSTING 
SCREW 


LOCKNUT 





`С6324-1А 


3. After а! the described steps һауе been 


performed, check that the power steering unit 
runs smoothly throughout its entire motion and 
that the backlash at the center position is as 
prescribed in Step 30. 


Install the C-300N power steering gear on the 
vehicle. Fill gear with -fluid and purge air as 
detailed in -Section 13-01, General Steering 
Service. Test for flow, leakage and the pressure 

relief valve setting as well as setting the stroke 
limiting as detailed in Section 13-01 under Start- 
Up Procedure (After Power Steering Pump or 
Gear Overhaul). 


Adjusting the Stroke Limiting Stem 


The function of the optional steering limiting 
feature is to relieve most of the hydraulic power 
assist prior.to the piston reaching the end of its full 
travel in either direction. This ensures that the axle 
stops are not impacted with: full hydraulic assist 
when a full wheel cut is made in either direction. 


The C-300N has two adjustable steering limiting 


stems of which only one is externally adjustable. 


The internal adjustable stem must be present during 
assembly to meet vehicle requirements. 


1. Adjust the axle stops using the vehicle 
specifications. 


2. Install a pressure gauge or gauge and flow 

` meter combination Rotunda Power Steering 
System Analyzer.014-00230 or equivalent. in 
the pressure (Supply) line between the power 
steering pump and steering gear. | 


CAUTION: During the procedure that follows use 
extreme care not to operate the power steering 
pump at its relief valve pressure for more than a 


few seconds.at a time. Extended operation at 


pump relief pressure will result іп excessive 
heat and subsequent damage to the: system. A 
thermometer installed in the pump reservoir will 
allow temperature checks to assure the 
maximum pump and gear киегез аге not 


exceeded. 


З. Start the эеле айй gently turn the івана 
wheel to the axle stop in both directions while 
observing the pressure gauge and the direction 
of the wheel cut (right or left). This procedure 
should: reveal which turning direction (either 
right or left) the externally adjustable steering 
limiting stem is intended to adjust. The desired 

reaction is described in 'A' below: 


A. |n one turning direction, gauge pressure 
а _ Should drop substantially just prior to the 
steering mechanism contacting the axle 

stop. In the other turning direction, the 
gauge should register pump relief valve 
pressure as the steering mechanism 
contacts the axle stop. The turning 
direction that registers pump relief is the 

_ one controlled by the externally adjustable . 
steering limiting stem. | 


If gauge pressure does not drop prior to 
axle stop contact in. either direction the 
internally adjustable steering limiting stem 
or valve is not functioning properly. 
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ADJUSTMENT (Continued) 


C. If gauge pressure drops prior to axle stop 
contact in both directions, turn the 


. externally adjustable stroke limiting stem ` 


- counterclockwise and repeat the test until 
reaction "А" is obtained. 


4. Return the steering to a neutral straight ahead 
. position and turn the externally adjustable 
stroke limiting stem clockwise to its full travel. 


5. . Gently turn the steering wheel in the direction - 


effected by the externally adjustable stroke 
limiting stem until the axle stop is contacted. 


Pressure registered on the gauge should be : 
relatively low. With the steering wheel held to | 


maintain axle stop contact, turn the stroke 
limiting stem counterclockwise until the gauge 
pressure JUST begins to rise or until the gauge 
pressure specified by the vehicle manufacturer 
is obtained. | 


NOTE: A rise in pressure on the gauge while turning 
the stroke limiting stem counterclockwise indicates 
that the stroke limiting valve is beginning to close. 
Continued turning of the stem will cause the valve to 
close and the pressure to rise until the valve is 
completely closed and the posee rises to the gear 
relief setting. 


6. After adjustment of the stroke limiting is 
. complete, install the plug; in the stem bore in the 
housing. | | 


On-Vehicle. Power Steering Tests. 


FLOW METER AND PRESSURE GAUGE INSTALLATION 


. POWER 
THERMOMETER STEERING 
: GEAR 
OIL < - К 
RESERVOIR N | 
acc a =" š 
* 
GAUGE 
4 
А 
ON 
m 
| SHUTOFF 
STEERING FLOW VALVE 





PUMP : METER |. `66325-1А 


Perform the power steering pump performance ` 


tests specified in Section 13-01, General Steering 
Service. Make certain that system back pressure, 
maximum and minimum pump flow and pump relief 
pressure all meet specified requirements. 
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Testing the Power Steering Gear Pressure 
Relief Valve 


1. Topreventthe operation of the steering limiting ` 
valves, if the gear is so equipped, place a steel 

. spacer block between the axle stop and the... 

adjusting screw. The block should be a 


minimum of one inch thick and long enough to | 


_ Бе inserted without danger of pinching fingers. 
Keep fingers clear of pinch points and be sure 
block is-square to points of contact. - 


WARNING: FAILURE TO FOLLOW THESE ki 
INSTRUCTIONS CAN RESULT IN SERIOUS | 
INJURY OR DAMAGE ТО THE EQUIPMENT. 


2. Check fluid temperature in the reservoir. 
Thermometer reading should be approximately 
54.5C (130F) at start of the test and the shut off 

‚ valve on the flow meter must be totally open. 


. Turn the steering wheel until the axle stop 
contacts the spacer block. Apply sufficient ` 
" torque to the steering wheel to епѕиге the 
power steering gear control valve is completely 
open in the direction of the turn. At this time the 
pressure gauge will read the gear pressure 
relief setting. If the pressure reading is 13100- 
14480: kPa (1900-2100 psi) the pressure relief 
valve is operating properly. If the pressure is . 
outside of this range, the pressure relief valve ` 
should be adjusted or repaired as necessary. 


CAUTION: When running this test, do not hold 
the torque on the steering wheel for more than 5 
seconds beyond the time the pressure relief 
setting has been reached. It may damage the 
unit or cause the temperature of the oil to raise 
beyond 93°C (200°F).. 


Testing the Power Steering Gear: for Internal 
Leakage 


. NOTE: Excessive internal leakage past EN and 
O-rings will generally be manifested by an increase 
in steering effort especially when steering quickly to 
| the right or left. The tests that follow can be used to 
confirm this symptom. 


Use of Valve (Test) Plug Assembly 


The valve (test) plug assembly is required when 
the pump pressure relief setting or the steering gear - 
internal leakage must be check. When installed in 
the power steering gear, the valve plug temporarily 
raises the setting of the gear pressure above that of. 


. the pump. 


CAUTION: The vehicle should not be used in 
service with the valve plug Installed. 
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Installation of Valve (Test) Plug . 


1. Park the vehicle on a level surface, block the 
_ .. wheels and stop the engine. 


Locate the power steering gear pressure relief 
valve and remove the valve plug and its sealing 
washer from the power steering gear. 


PRESSURE RELIEF VALVE 
PLUG INSTALLATION 


STEERING 
GEAR 


PRESSURE 
SETTING 
SPRING 


| | SPRING 
SEALING | 7 SHIMS © 
WASHER 

SEALING 


-VALVE (TEST) PLUG 
| ASSEMBLY 
106773 
(CONTAINED IN BENDIX 

.. PRESSURE RELIEF VALVE PLUG : 
KIT NO. 106921). 





3. Remove the spring shims and the .pressure 
setting spring. 


CAUTION: Do not remove the pressure relief | 


valve spring seat or valve piston. If these parts 
are accidentally removed, reinstall them in the 
order shown, making certain the small diameter 
of the spring seat will fit inside the inside 
diameter of the valve (test) plug or valve spring. 


VALVE С SEALING 
PISTON ў WASHER 
| SPRING 


c» aim oa. 


. RELIEF VALVE ` SPRING PLUG . 
SPRING SEAT SHIMS | 


PRESSURE RELIEF VALVE DETAIL | 
| G6868-1A | 


ор 4. Separate the sealing washer from the plug and 
. reinstall the sealing washer on the valve deed 
plug assembly. ` 


NOTE: Reusing the sealing ring on the test plug 


may result in some minor leakage during . 


testing. If this is озјссропаза, иѕе а пем 
sealing ring оп the test plug. 


IMPORTANT: Install the valve (test) plug 
assembly into the power steering gear making 
certain the І. D. of the test plug fits over the 


о 


spring seat. Tighten the valve (test) plug to ` 


90-100 М-т (66-74 ft-Ib). - 


C-300N Hydraulic Power Steering Gear—Bendix 


After tightening the valve (test) plug, the power ` 
steering pump pressure relief valve and/or 
steering gear internal SHADE tests may be 
ш 


Internal Leakage Test 


1. Topreventthe operation. of the steering limiting ` 
valves, if the gear is so equipped, place a steel : 
spacer block between the axle stop and the ` 
adjusting screw. The block should be а 
minimum of one inch thick апа long enough to 
be inserted without danger of ‘pinching fingers. 
Keep fingers clear.of pinch points and be sure 
block is square to points of contact. = 


WARNING: FAILURE TO FOLLOW THESE 
INSTRUCTIONS CAN RESULT IN SERIOUS ` 
DAMAGE TO THE EQUIPMENT. - | 


.2. -Run the engine at idle. Turn the steering wheel | 


until the axle stop contacts the spacer block. 
Apply a sufficient torque to the steering wheel - 
, to ensure the power.steering gear control valve 
_ is completely open in the direction of the turn. — 
Observe the following. . 


A. Gauge pressure should read the same as : 
_the power steering pump relief pressure. 


B. With system pressure at pump relief, read 
the flow meter. If a flow greater than 3.8 ` 
Liters (1 gallon) per minute is noted, 
internal leakage is excessive and the 
steering gear requires repair. 


CAUTION: When running this test, do not hold 
the torque on the steering wheel for more than 5 | 
seconds beyond the time the pressure relief 
setting has been reached. It may damage the 
unit or cause the tomperature of the oil to raise 
beyond 93*C (200*F). 


3. Repeat Step 2-turning the steering wheel in the | 
opposite direction. | 


NOTE: Before returning this vehicle `to service, 
remove the pressure gauge and flow meter 
combination and the valve (test) plug per the 

following кораш | . 4 | 


Removal of Valve: (Test) Plug 


1. Remove the valve (test) plug assembly and 
sealing washer from the ata gear. В, : 
the sealing ring. 


.. Install a néw sealing ring on the plug. 
.. IMPORTANT: It is important -that a new 
(unused) sealing ring be installed to prevent . 
leakage. 


. Install all the adjusting shims moved during 
- Step 3 of the Installation in the plug. | 


` IMPORTANT: Install the spring making certain .|. 


its |. D. fits over the small diameter of the spring ` 
seat as illustrated. 
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ADJUSTMENT (Continued): 






Install the assembled plug (with sealing ring and 
shims) in the power steering gear and tighten 
the plug to 90-100 N-m (66-74 ft-lb). Refer to - 
the Caution in Step 3 of the Installation. 


. Start the engine; operate the steering and 
. check for leakage around the plug before 
placing the vehicle in service. | 


SPECIFICATIONS | 


SPECIAL SERVICE TOOLS 


еее [нт [Fus] 
Steering Gear 10 Frame Ra Bons — [ 20278 | 150205 
ЕСЕ 


Intermediate Shaft to Gear Input Shaft . 68-95 50-70 
Pitman Arm to Gear Output Shaft Nut 299-406 | 220-300 | 
















[Number | Description — (| 
Pressure Relief Test Plug Kit 










oh 


| 


Pressure Relief Valve Seat ` | | 20-24 | 
Pressure Relief Valve Plug | 89-99 | 6673 | 
| Input Shaft Valve Nut. | . | 300-348 | 221-257 
| Valve Body to Housing Bolts .. — | | 110-119 | 81-88 | | | : 
m | T64P-3590-F Pitman Arm Puller 
Side Cover Bolts | NE 110-119 | я i ; 
e 74 (Available from Bendix HVSD, 901 Cleveland, Elyria, Ohio 44116, айл: | 









Output Shaft Adjustment Screw Lock Nut Ae Unde SS AS DER. | 
Description Ў | Nm | Intbs -| — @Use a suitable seal driver, or fabricate one from the information given 


in the text. Е 
| CG6328-1B 


. C-300N STEERING GEAR TORQUE SPECIFICATIONS | 


Steering Limiting Valve Seats 10-15 88-132 


CG6326-1A 


C-300N OPERATIONAL SPECIFICATIONS ROTUNDA EQUIPMENT 


Steering Ratio (Input to Output Shaft) | 


Description 


01 Power Steering System Analyzer 
















psi (140 Kg/CM) Power Assist 
| Power Steering Fluid ` 


Maximum Working Pressure 





| | Steering Revolutions for 
| 90 Degree Rotation of Output Shaft 
Maximum Output Shaft Rotation 75? (Power Assisted) 
i | E 95? (Maximum Travel) 


Maximum Output Shaft Torque with 1992 1985 Ft-Lb (270 mdaN) 


Maximum Working Temperature 120°С (248°F) 
Maximum Peak Temperature ` - 150°С (302°F) | 


| Maximum Pressure Drop іп (һе Return | 43 psi (3 Bar) 


| Une 


БАИР | 















Motorcraft MERCON® 
Multi-Purpose Automatic 
Transmission Fluid 
XT-2-QDX or ООХ 
`(ЕЗР-М2С166-Н) or 
equivalent 












2050 psi (141.5 Bar) | 
4.2 GPM (16 L/min) 


B CG6327-1B 


| 


CG6869-1A 
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VEHICLE APPLICATION 


Applies To E-150 Through: Е:350` vehicles with 4.9L, 
5.0L, 5.8L, 7.5L and 7.3LD engines. . 


DESCRIPTION: 


The power steering pump (Fig. 1) is a constant 
displacement vane type providing hydraulic pressure for 
the steering system. The housing and internal parts of 
the pump are inside the reservoir so the pump parts 
operate submerged in oil. The reservoir is sealed 
against the pump housing, leaving the housing face and 
the shaft hub exposed. The reservoir has a filler neck 
with a сар. 


The drive shaft is fitted with a pulley and is belt driven 
from the crankshaft. The rotor is loosely splined to the 
drive shaft and secured with a retaining ring. Ten vanes 
are mounted in radial slots in the rotor. 


An identification label showing the pump model 
number is located on the” puppets ace the pump 
reservoir. | 


1 | E 
OIL (; ЕВ 


ВЕЗЕВУС (00 Е  — CAP 


[| | | PRESSURE 
b 22) : PLATE - 
SPRING A Ü Sf. PUMP 
| LA s | uu HOUSING 
ENO : : ' 


Му ы RING 


RETAINING = 
Asx 


UNION 


‚= SRM 


SHAFT SEAL 


mi i 7] 
е E =}. 


THRUST . 
PLATE 


` CROSS ie: 588 ROTOR AND 
INTAKE aan CONTROL 


PORT ` | | VALVE G5047-1A 
FIG. 1 Power Steering Pump—Sectional View 





DIAGNOSIS AND TESTING . 
‚ Refer to Section 13-01, General Steering Service. 
ADJUSTMENTS 


Drive Belt Tension . 
For drive belt tension procedures, refer to Section 


. 27-06, Accessory Drive Belt Service. 


REMOVAL AND INSTALLATION 


Power Steering Pump 
`Refer to Figs. 2, 3, 4 and 5. 


Removal 


1. Disconnect the pressure and return lines from the 
pump and plug them to prevent loss of fluid or 
entrance of dirt into the system. 


2. . Loosen the belt tension adjusting bolt all the way. 


3. Remove the bolts attaching the pump mounting 


bracket. to the air conditioning bracket (if 
equipped). | 

4. Remove the pump, mounting bracket, and pulley 
assembly. 


Installation 


1. Install the pump, bracket iid pulley assembly and 
. loosely attach the bolts that secure the pump 
mounting bracket to the air conditioning bracket (if 
equipped). 
2. Install the drive belts on the pulley. | 
3.  Loosely install the belt tension adjusting nut. 


4. On all except the 4.9L (300 CID) and 7.3L diesel 
. engines pry between the pump adjustment bracket 
and the engine block until correct tension is 
achieved. On 4.9L (300 CID) and 7.3L diesel 
engines, insert. a 1/2 inch breaker bar in the 
_- adjustment slot and move the pump and bracket 
assembly until the specified belt tension is 
obtained. While still holding this tension, tighten 

the adjusting bolt. 


5.  Tighten all attaching bolts to specification. Refer to 
. Specifications at the end of this Section. - | 


6. Connect the pressure and return lines to the pump. 


7. Fil the reservoir as described in Section 13-01 with 
the specified power steering fluid. Bleed the air 
from the system by turning the steering wheel from 
left to right several times. Inspect for leaks. 
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FIG. 2 Power Steering Pump Installation—7.5L EFI Engine 


Power Steering Pump Pulley 
Removal | 


1. 


2. 


With the pump removed from the vehicle, drain as 
much fluid as possible through the filler tube. - 


Clamp the mounting bracket in a vise with the 


pump attached. Do not clamp too tightly or bearing 
damage will, result. | | 


` Install the Steering Pump Pulley Remover, T69L- 


10300-B or equivalent on the unit. 


Rotate the tool nut counterclockwise to remove the 
pulley. If the snap ring is damaged, disassemble 
the pump, as outlined in this Section, and replace 
the ring. Do not hammer the tool. This could 
damage the pulley and the snap ring at the 
inner end of the shaft. | 


Installation 


1. 


Install the pulley оп the shaft. Front face of pulley 
hub must Бе flush within +0.25mm (+0.010 inch) 
with end of pump shaft. | 


Rotor Shaft Seal 


Remove the- pump as outlined in this Section to 
replace the rotor shaft seal. К "E 


Removal ` 


1. Drain as much fluid as possible through the filler ` 
tube. | | | 


2. Remove the pulley Нот the pump following the 
procedures described in. this Section. 


3. Insert a sharp tool between the rotor shaft seal and 
the pump housing. Pry out the seal. Do not pry 
against the shaft or housing bore. . 


Installation 


1. Remove the pump and bracket from the vise and 
| lay it flat оп the workbench. UU 


2. Place a new rotor shaft seal on the shaft with the 
metal backing facing the pulley end of the shaft 
(Fig. 6). О 
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FIG. 3 Power Steering Pump Installation—7.3L' Diesel Engine : 
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FIG. 5 Power Steering Pump Installation—5.0L and 5.8L EFI Gasoline Engine 


3. Install the seal (Fig. 6) using an appropriate shaft 

_ seal installer. Tap the tool lightly with a small 
hammer until the seal is properly seated in the 
shaft hub. О, | 


4. Install the pulley. 


DISASSEMBLY AND ASSEMBLY 


Take the following precautions when servicing the 
power steering pump: | 


1. Use а clean work bench and tools. 


2. Clean the exterior of the unit with solvent. Drain as 
much fluid as possible. 


3. If only the rotor shaft seal is being replaced, follow 
the procedures under Rotor Shaft Seal Removal 
and Installation in this Section. 


4. Бо not use solvent on seals. 
Power Steering Pump 


Disassembly 
Refer to Fig. 7. 


4. 


Remove the bracket and pulley from the pump as 
described in this Section under Removal and 
Installation (Figs. 2-5). 


Clamp the front hub of the pump in a vise so the 
extending portion of the shaft points down. Do not 
clamp the pump too tightly or bearing damage 
may result. 


Remove the pressure union, O-ring assembly, and 
both mounting bolts from the back of the reservoir. 
Discard all seals and O-rings. 


Носк the reservoir slightly back and forth to unseat 
the O-ring seal. Remove the O-ring and discard. 
Remove the reservoir. 


Нетоуе the mounting bolt and pressure union 
seals from the counterbored spaces in the pump 
housing. Discard the seals. 


Rotate the end plate retaining ring so that one end 
of the ring is over the hole in the housing. Insert a 
small punch in the 1/8 inch diameter hole in the 
housing side opposite the flow control valve hole. 
Compress the retaining ring with the punch and 
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гетоуе the ring by twisting a screwdriver under the 
ring (Fig. 8). 


7. Remove the end plate. The end plate is spring 
| loaded and will generally sit above the housing 
level for easy removal. If the plate sticks, rock it 
back and forth lightly to free it. 


8. Remove the pressure plate SOR 


9. Remove the pump from the vise and turn it over 
allowing the flow control valve and its spring to fall 
out. Do not disassemble the flow control valve. 
Service it as a unit. 


“= 
PLACE РОМР 5НАҒТ 
SEAL REPLACER 

ОМ SHAFT АМО ТАР 


WITH НАММЕН 
TO SEAT SEAL 


p^ 


G5040-1A 
FIG. 6 Installing the Rotor Shaft Seal 
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FIG. 7 Power Steering Pump Disassembled 
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10. -With the end plate O-ring ЖОО, tap very lightly 


on the end of the shaft tomp the pressure ра falls 
free. ` 


11. Remove the cam ring, vanes and rotor (Fig. 9). 
12. Remove the cam ring and vanes from the rotor. 


13. Remove the retaining ring by clamping the shaft in 
a soft-jawed vise and prying the ring off the shaft 
with a pair of long nose pliers or a screwdriver. Do 
not damage the shaft with the vise jaws. Discard 
the retaining ring. | 


14. Remove the thrust plate from the shaft. 
15. Remove both dowel pins from the. housing. 


16. Remove the pressure plate and end plate O-ring 
seals from the housing bore and discard them. 


17. Remove the shaft seal only if it is worn or 
_ damaged. Removal will destroy the seal. 





FIG. 8 Removing the End Plate Retaining Ring 
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FIG. 9 Removing The Cam Ring, Vanes And Rotor 


Assembly 


1. 
2. 


10. 


11. 


Clean all metal parts with ‘solvent. 


If the shaft seal was removed, install a new seal 
following the instructions under Rotor Shaft Seal 
Removal and Installation in this Section. 


Lubricate a new pressure plate O-ring seal with 
Premium Power Steering Fluid, E6AZ-19582-AA 
(ESW-M2C33-F) or equivalent and install it in the 
third groove from the rear of the housing. 


Clamp the end hub of the housing іп a vise so the . 
extending portion of the shaft points down. Do пої 


clamp the bearing too tightly or damage may occur. 
Insert both dowel pins. 


_ Install the thrust plate on the shaft with the ports 


toward the splined end of the shaft. 
Install the rotor on the shaft with the counterbored 


‚ end toward the thrust plate. 


Clamp the shaft in a soft-jawed vise. Install a new 
retaining ring on the splined end of the shaft by 
prying the ring open: and sliding it down over the 
shaft until it seats in the ring groove. Use the round 
wire ring from the retaining ring service xi Do not 
damage the shaft. 


Insert the shaft in the housing. Lubricate shaft with 
power steering fluid, and make certain the thrust 
plate slides properly on the dowel pins. 


Install the cam ring on the dowel pins with the 
rotation arrow toward the rear of the почын (Fig. 
10). 


Install the vanes in the rotor slots with the rounded 
edge of the vanes outward. Be sure the vanes slide 
SRRA (Fig. 11). 
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FIG. 11 Installing the Vanes in the Rotor 


12. 


13. 


14. 


15.. 


16. 


17; 
. arbor press. 


Lubricate the pressure plate with Premium Power 
Steering Fluid, E6AZ-19582-AA (ESW-M2C33-F) 
or equivalent to prevent damage to the pressure 
plate O-ring seal. 


Install the pressure plate on the dowel pins with 

the circular spring depression toward the rear of 

the housing (Fig. 12). The narrow slots in the plate 

should engage the dowel pins. To seat pressure 

Bc press it about 1.19mm (1/16 inch) over the 
-ring. 


Lubricate a new end plate O-ring with Premium 
Power Steering Fluid, E6AZ-19582-AA (ESW- 
M2C33-F) or equivalent and install it in the second 
groove from the rear of the housing. 


Install the pressure die spring in the groove in the 
- pressure plate.. 


Lubricate the end plate with power РРР fluid to 
prevent damage to the O-ring, and press it into the 
housing with an arbor press (Fig. 13). Depress the 
end plate only far enough to allow installation of 
the retaining ring in its groove. 


Install the end plate retaining ring. Release the 
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FIG. 12 Installing the Pressure Plate 


18. Place the control valve spring in its hole and insert 
the control valve with the screened end towards 
the front of the housing.  . | 


19. Install new mounting bolt and pressure union seals | 


in the countersunk holes. Lubricate a new reservoir 
O-ring seal with Premium Power Steering Fluid, 
E6AZ-19582-AA (ESW-M2C33-F) or equivalent, 
and install it on the housing. = . 


20. Lubricate the inside edge. of the reservoir with 
’ power steering fluid and install it on the housing. 
Align the holes in the reservoir and housing. 


Replacement reservoirs do not have an 


SPECIFICATIONS ` 


SAGINAW POWER STEERING PUMP TORQUE LIMITS — ALL EXCEPT 7.31. DIESEL ENGINE 


| SIM ҒЫ 4.91. 5.01. 58L |75 | | 
Description | Size (300 CID) +6 | (302 CID) V-8 | (351 CID) V-8 | (460 СЇР) V-8 Ft. Lbs. 
x ` Хо: Хх 
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| ‘Pump to adjusting bracket nut БЕСІН 
Pressure line to pump nut  — _ 


Pressure line to gear nut 
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FIG. 13 Installing the End Plate Retaining Ring 


21. 


22. 


identification number. If a new reservoir is installed, 
imprint the model number of the worn or damaged 
reservoir on the new part for future identification. 


Insert the mounting bolt and tighten to 47 М-т (35 


ft-lbs). ` 


Lubricate а new O-ring: with Premium Power 
Steering Fluid, E6AZ-19582-AA (ESW-M2C33-F) 
or equivalent and install it on the pressure union in 
the groove next to the head hex. Insert the 
pressure union in the flow control valve hole in the 


_ back of the reservoir and tighten to specification 


_. listed at the end of this Section. 





Pump to adjusting bracket bok ото 


f Support bracket to | 7/16-14 х 6.00 (X 
adjusting bracket to engine bolt | 
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DRIVE BELT TENSION 





Minimum Tension (for use at | 
Installation Tension 
Belt Width 


38” and 15:32 ` 


1:Апу belt operated for 10 minutes or more is considered a used belt. | СҮ2473-2А | 





SPECIAL SERVICE TOOLS — E 


СИ — — — C 
Universal — Use win Side Hammer 









Ap 


plication 


D79L-33610-A 


0791.-7000-А Retaining Ring Pliers Internal and External Retaining Rings - 





Power Steering Analyzer 





All Vehicles 


CG3133-2G 
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VEHICLE APPLICATION 


All Bronco and F-150 through F-350 and F-Super Duty 


Vehicles. | 


DESCRIPTION 


The C-Il power steering pump is used іп all F-150—F- 
F-Super Duty light trucks and Bronco (Fig. 1). 


The С-ІІ power steering pump is а belt driven slipper 
type pump with a fiberglass reinforced nylon reservoir. 
The reservoir is attached to the rear side of the pump 


housing front plate and the pump body is encased. 


within the housing and reservoir. The pressure hose is 
attached with a quick connect fitting, located below the 
filler neck at the outboard side of the reservoir, and the 
fitting allows the line to swivel. This is normal and does 
not iridicate an untorqued fitting. 





AES TS 


FIG. 1 Ford Model С-!! Power Steering Pump—Sectional View 


A pressure sensitive identification tag will be attached 
to the reservoir. The top line of this tag indicates the 
basic model number (HBC) and the suffix. Always use 
these tags when requesting service parts as there may 
be slight differences in internal components. : 


DIAGNOSIS AND TESTING ` ` 


For problem: diagnosis refer. to Section 13-01, 
General Steering Service. ; | 


ADJUSTMENTS 
Pump Belt Tension Adjustment : 


_ For the proper belt tensioning sequence; refer to 
Section 27-06, Accessory Drive Belt Service. | 


F-SUPER DUTY 
RESERVOIR 
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REMOVAL AND INSTALLATION 


Quick Connect Power Steering Fitting 
Service 


The quick connect power steering fitting, under 
certain conditions may leak and/or result in improper 
engagement. The leak can be caused by a cut O-ring, 
imperfections in the outlet fitting inside diameter, or 
improperly machined O-ring groove. 
engagement can be caused by an improperly machined 
tube end, tube nut, snap ring, outlet fitting, or gear port. 


If a leak occurs, the O-ring should be replaced with 
quick connect O-rings (3/8 tube end: 388749-S; 5/16 
tube end: 388748-S). The O-rings that are used on the 
tube-O power steering fitting should not be used on the 
quick connect fitting because of dimensional and 
material changes. If O-ring replacement does not solve 


the leak problem, outlet fitting replacement апа, tasty 


hose replacement should be made. 


If improper engagement occurs due toa missing or 
bent snap ring, or improperly machined tube nut, it may 
be repaired with a service snap ring kit (kit includes a 
new tube nut). The system should then be properly 
filled, the engine started, and the steering wheel cycled 
from lock-to-lock to test for positive engagement. If the 
hose assembly still does not engage, ia the entire 
hose assembly. | 


Quick connect hose assemblies for service have tube 
nuts, snap rings, and O-rings already attached. (Fig. 2). 


When the quick connect tube nut is tightened or. 
loosened, a tube nut wrench, not an open end wrench, - 


is recommended. An open end wrench may result in 
tube nut deformation under. excessive torque 
conditions. Care must be taken not to overtighten the 
tube nut. Tighten to 14-20 N-m (10-15 ft-lbs). Swivel 
and/or end play of the quick connect fittings is normal, 
and does not indicate an undertightened fitting. 


Power. Steering Pump Pulley 
Removal | 7 


1. Drain as much fluid as possible from the pump 
through the filler pipe. 


С-и POWER STEERING PUMP QUICK CONNECT FITTING 


HOSE OR TUBE SNAP RING 


ASSEMBLY К G2817-1C 


FIG. 2 Quick Connect Fittings 
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2. Install pulley remover Tool T69L-10300-B or 
equivalent on the pulley hub, placing the tool and 
pump in a vise (Fig. 3). 


3. Hold the pump and rotate the tool nut counei 
clockwise to remove the pulley. Do not apply in 
and out pressure on the pump shaft. Pressure will 
damage the internal thrust areas. 


Installation 


1. Attach pump to adjustment bracket. Place the 
-pulley on the pump shaft and install Tool T65P- 
ЗА733-С or equivalent (Fig. 3). 


Hold the pump and rotate the tool nut clockwise to 
install the pulley on the shaft. The pulley hub face 
.must be flush within +0.25mm (+0.010 in.) of the 
end of the pump shaft. Do not apply in and out 
pressure on the shaft. Pressure will damage the 
internal pump areas. | 


2. Remove the tool. 


Power Steering Pump 


Removal | 
Refer to Figs. 4-8. 


1. То remove the power steering fluid from the pump 
reservoir, disconnect the fluid return hose at the 
reservoir and drain {һе fluid into a container. 


2. Remove the pressure hose from the pump. 


3. Remove the bolts and nuts from the pump 
adjustment bracket. Loosen the pump sufficiently 
.to remove the belt off the pulley. Remove the 
pump (still attached to the adjustment bracket) 
from the support bracket. | 


4. Remove the pulley from the pump as described in 
this Section. 


5. Remove the bolts attaching the adjustment bracket 
to the pump and remove the pump. 


6. On 4.9L and 5.0L engines with serpentine drive 
belt, remove the drive belt by lifting the belt. 
tensioner out of position. 


C I! STEERING PUMP PULLEY REMOVER- T69L-10300-B 


| C II STEERING PUMP PULLEY REPLACER-T65P-3A733-C 


G3141-1D . 


FIG. 3 Pulley Removal and Installation Tools— 
35.05mm (1 3/8 Inch) Hub Diameter 
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7.. Remove the pulley from the pump аз described іп 
‚ this Section. | | | 


8. Remove the bolts attaching the pump to the - 


bracket and remove the pump. | 
Installation . . "TR 


1. Place the adjustment bracket on the pump. Install - 
and tighten the bolts to specification listed at the 


end of this Section. 


2. Оп 4.91. and 5.0L engines install the bolts and 
attach pump to bracket. | 


3. Install the pulley on the pump as described in this 
Section. |. i 


4. ` Place the pump with adjustment bracket and pulley 
on the support bracket. Install the bolts and nuts 
. connecting the support bracket to the adjustment 

‚ bracket and tighten to specifications. | 


5. Place the belt on the pulley and adjust belt tension 
as described in this Section. Tighten bolts on 


adjustment bracket to specifications. On 4.9L and. 


5.0L engines, install the serpentine drive belt in 
position on all pulleys and release the belt tension 
so that drive belt is tight. 


6. Install the pressure hose to the pump fitting. 


7. Connect the return hose to the pump, and tighten 
the clamp. | 


8. Fill the reservoir with specified power steering fluid, 


start the engine and turn the steering. wheel from: 


stop to stop to remove air from the system. 
9. Check for leaks and recheck the fluid level. Add 
fluid if necessary. REM e 


Power Steering Pump Drive Belt 
Replacement (Pivot Type) 


1. Оп vehicles with air conditioning, loosen the idler- 


pulley attaching bolts and remove the compressor 
. drive belt. ` 22 


BOLT 
33-47 N-m 
(24-35 FT-LB) 


TENSIONER ` 
ASSEMBLY 


(24-35 FT-LB) 5100. 


(38-55 FT-LB) 


FIG. 4 Power Steering Pump Installation Ғ-150--Ғ-350 (4х2) (4х4), Вгопсо 4.91. (300 СІП) EFI І-6 Gasoline Engine 
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2. Loosen adjusting and pivot bolts attaching the 
power steering pump adjustment bracket to the 
pump support bracket, and remove the pump drive 
belt. | 


3. : Position the new power steering pump drive belt on 
` the pulleys. | | | 


4.. Adjust the drive belt tension to specifications as 
outlined in this Section. == ` | 


5. On vehicles .with air conditioning, install the 
compressor drive belt, and adjust to specifications 
(refer to Specifications in Section 13-01, General 
Steering Service). | 


Power Steering Pump Drive Belt Installation 
and/or Adjustment (Slider Type) | 


1. Loosen the bolts so the adjustable bracket is free 
‚ to slide inboard on the stationary bracket. 


2. Loosen the belt adjustment bolt enough to move 
the pump assembly and adjustable bracket 
inboard. Remove the belt. 


3. If іпвішіпа-а new belt, place it on the proper 
- pulleys. | 


4. ` Tighten the adjustment bolt until snug. 


5. Install а Belt Tension Gauge, T63L-8620-A ог 
equivalent, and tighten the belt adjustment nut until 
the proper tension is attained 533-667 N (120 to 
150 Ibs) for a new belt, 400-533.N (90-120 Ibs) for 
a used belt. ` 


6. Tighten the nuts on the vertical studs to 41-54 N-m | 


(30-40 ft.-Ib.). | 
7. Remove the tension gauge. 


. Rotor Shaft Seal - 


Replacement of the rotor shaft seal requires pump 
disassembly. Refer to the Disassembly and Assembly - 
procedures in this Section for. seal replacement. ` 


ENGINE 
ASSEMBLY : 


41-61 N-m 
(30-45 FT-LB). 


(38-55 FT-LB) 


_ 13-53-4 


BOLT 
š 41-54 N-m 
- (30-40 FT-LB) 
AIR CONDITIONING 


COMPRESSOR. 
19D629 


BOLT. 
54-68 N:m | 
(40-50 FT-LB) 


. NUT 
41-54 Nem 
. (30-40 FT-LB) 


BOLTS 
54-68 N:m 
(40-50 FT-LB) 


PULLEY “41-54 Мт | 
30673 (30-40 FT-LB) 


Power Steering Ритр—С-Н 


13-53-4: 


TENSIONER 
ALTERNATOR 68209 
00 


_ BRACKET m 
36511 | 





FIG. 5 Power Steering ср Installation—F-150—F-350 (4x2) (4x4) and Bronco With 5.01 апа 5.8L EFI Sine. 


Power Steering Pump Reservoir 


Take the following precautions when servicing the 
power steering pump reservoir: 


1. Use a clean work bench and ТИ 


2. Plug the inlet and outlet openings of the pump with . 


plugs or masking tape. | 


3.  Thoroughly clean the exterior of the pump with 


solvent. 


Removal 


1. Place the pump assembly іп a bench vise with soft 
jaws (Fig. 9), and remove the outlet fitting, flow 
control valve and spring. Discard all seals. 


2.. Remove the fiberglass reservoir (Fig. 10). 


3. Discard O-ring seal on pump housing plate (Fig. . . 
11). | | š . Disassembly 


NOTE: Do not hammer on the reservoir. ë 
Installation B 


1. Install a new O-ring seal on the pump housing 
plate. 


2. Apply petroleum jelly to the reservoir O-ring seal 
and the inside edge of the reservoir. Do not twist 
the O-ring seal (Fig. 12). | 


3. .Place the reservoir over the pump and align the 
outlet fitting hole in the reservoir with the hole in 
the valve cover. 


4. Ве sure the reservoir is ыы seated оп the pump 
housing plate. 


5. Place a new O-ring seal on the outlet fitting. Install 
the spring, flow control valve and outlet fitting into 
the reservoir and valve cover. kignen the fitting to 
34-36 М-т (25-34 ft. Ib.) 


NOTE: If the valve is cocked, it may become stuck in 
the valve cover. Do not force the valve forward; forcing 
the valve may shear off metal and d the metal в 
into the valve Боге. 


DISASSEMBLY AND ASSEMBLY 


Power Steering Pump 


Refer to Figure 13. 


.. The following precautions must be observed when 
servicing the power steering pump: 


1. Usea clean work bench and tools. 


2.  Thoroughly clean the exterior of the pump with 
. solvent. Drain as much fluid as possible. | 


3. If only the reservoir is to be removed, clean as 
detailed under Reservoir Removal. | 


4. If only the rotor shaft seal is to be removed, clean 
as detailed under Reservoir Removal. | 


5. Do not use cleaning solvent on the seals. 


1. Remove the pump pulley as outlined under Pump. 


Pulley Removal in this Section making sure the- | 


. pump has been removed from the adjustment 
' bracket. 


2. Remove the outlet fitting, flow control valve, and. 
spring from the pump. Remove the pump reservoir. . 


3. Place "C" clamp (Tool No. T74P- 3044- n or . 
equivalent in a bench vise. : 


24. Place the lower support plate (Tool No. T78P- 


. 9733-A2) or equivalent over the pump rotor shaft 
(Fig. 14). 


5. Installthe upper compressor plate (Tool No. Т78Р- 


3733-А1) ог equivalent into the upper шш of the 
"С" clamp. 


6. Holding the upper compressor tool, pláca the. 
22. pump assembly into the "С" clamp with the rotor 
shaft facing down (Fig. 15). | 


NOTE: Position the contour of the upper 
. compressor tool to fit the contour of the pump 
valve cover. "S 
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DRIVE BELT - 
IDLER WITHOUT AIR 
CONDITIONING ` 
19A216 


BOLT. . . ... . BELT 
56192 _TENSIONER 
54-75 Nm ` С 68209 ` 

(40-55: FT-LB) | 


56776 7 
` 54-75 Nm 
_ (40-55 FT-LB) 


130- 45 FT-LB) 


BOLT 
800199 
PULLEY 43:61 Nim 


30673 (30-45 FT-LB) 


FIG. 6 Power Steering Pump Installation—7.5L ЕР! Engine 


7. Tighten the "С" clamp until a slight bottoming of 
the valve cover is felt. 


8. |n the side of the pump housing plate is a small 
hole. Insert a small drift or suitable tool through this 
hole and push inward on the valve cover retaining 
ring. While applying-pressure on the retaining ring, 
place a screwdriver under the edge of the retaining 
ring and remove the ring (Fig. 16). 


9. Loosen the "С" 
assembly. 


10. " Remove the pump > маме ‹ cover. Discard the O-ring 
| seal. ! 


11. Push on the rotor shaft, and ТЕА the rotor 
shaft, upper plate, rotor and slippers, cam insert 
and (2) dowel pins (Fig. 17). | 


12. Тһе lower plate and the disc spring will remain in 
the pump housing plate. To remove, расе the 
pump housing plate on a flat surface. Raise slightly 
and slam the housing plate down flatly until the 
lower plate and the disc spring fall out. Discard the 
O-ring seals (Fig. 18). | 


13. Remove the rotor ` shaft seal and seal retainer 


simultaneously by prying out with a screwdriver 
(Fig. 19). 


NOTE: This method is used 7 when the рр is 
disassembled. 


Power Steering Ритр—С-П 


clamp. Remove the upper 
compressor plate, and remove the pump 


13-53-5 


A/C COMPRESSOR 
' 19D629 
. BOLT: ` 
605803 
41-61 N-m 
(30-45 FT-LB) - | BOLT 
| 606572 
41-61 N:m 
(30-45 FT-LB) 


POWER 
STEERING 


BRACKET 
19Е708 





Assembly 


If the rotors, slippers, spring and cam insert were 
disassembled for чапан а and/or inspection, assemble 
as follows: 


1. Place the rotor on the rotor shaft splines. 


2. Install the retaining ring in the groove at the end В 
the rotor shaft. ` 


3. Place the insert cam over the rotor. Be sure the 


recessed flat on the insert cam is toward the 
reservoir. 


4. With the rotor extended upward approximately half 
| way out of the cam, insert a spring into a rotor 
Spring pocket. 


5. Use опе ofthe slippers to compress the spring and- 
install the slipper with the narrow groove facing 
upward. 


6. Hold the cam stationary, and turn the rotor either 
‘right or left one space at a time, and install another 
spring and slipper until all (10) rotor cavities have 
been filled. Be careful when turning the rotor, that 
the springs and slippers already installed do not fall 
out.. 


7. ‘Install a new rotor. shaft seal using seal driver.Tool 
No. T78P-3733-A3, or equivalent. Using a plastic 
mallet, drive the seal into the bore until a bottoming 
is felt (Fig. 20). Install the seal retainer in the same 
manner. 


8. -Place the pump housing plate on a flat surface, 
with the pulley side facing down. 
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А/С 8BRACKET 
190624. 


zx PUMP 
ZR 2—7 ЗА674 





SUPPORT 


3C511 PRESSURE HOSE 


3A719 












ЫК 


s$ 25 | 

sS. 
USS 
P ! ЕН HOSE | 


3А713 


~~ co 
poe «ЕЕ, view v 












SS 


fe 





P/S HOSE INSTALLATION 
WITH P/S COOLER 


BOLT 
56557 | 
40-61 М-т SUPPORT . 
(30-45 FT-L B) ` 3C511 
| $РАСЕВ 
386107 


PRESSURE 


2222 POWER STEERING : i2 i HOSE 
3A719 


PRESSURE HOSE 6 2/7 > @ RETURN 
HOSE 
BRACKET 3A713 
3A732 | 


(30-45 FT-LB) 41-61 N-m . 
RETURN НО5Е | PULLEY (30-45 FT-LB) 
| 3A733 | 


ТҮРІСДІ. Р/6 РОМР INSTALLATION 
> VIEWZ 


FIG. 7 Power Steering Pump Installation—7.3L Diesel Engine 
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PRESSURE НО$Е 


3 RETURN HOSE 
| (PUMP ТО BOOSTER) . ы” 
ENGINE ` . (BOOSTER TO PUMP) 


ASSEMBLY 
S007 VIEW X 








17 2% PRESSURE НО5Е 
PUMP STRAP 3F524 
ASSEMBLY (PUMP TO GEAR) 










RE HOSE p 
. HYDRO-BOOST 
(PUMP TO BOOSTER) ~ ASSEMBLY 
2B559 

CLAMP 
A, 1-2 Nm 
№7 / АЭ (10-18 N-LB) 
NRY VIEW Y 
же RETURN HOSE 

3A713 | 
(GEAR TO PUMP) ` 


P 
PRESSURE 
f, HOSE-3F524 
(PUMP TO GEAR) 





POWER STEERING __\\@ 


GEAR-3A500 \ \ 
Y SC 


ЖЕ 












VIEW 2 


| RETURN HOSE 
RETURN HOSE | 
3A005 rem HYDRO-BOOST 3A005 


| 2B559 
| | | | PRESSURE 


ы ra | HOSE-3F523 
| (РОМР ТО 
BOOSTER) 


. | POSITIONED AS SHOWN 
PRESSURE a РЕР | RETURN HOSE 


| | | | 3A33 > 

HOSE | i | 
3F523 | | | AR (GEAR TO PUMP) 
(PUMP TO ` | BS 


BOOSTER) SÉ m - 7.5L ENGINE ONLY 
VIEW Y 


| РОМР | 
RETURN HOSE ASSEMBLY f RETURN HOSE 


3A005 ` = 3A674 1 3A713 
= pA ’ (GEAR TO PUMP) 


PRESSURE 
| HOSE-3F523 - 
CLAMP 
1-2 N-m 
(10-18 IN-LB) 


CLAMP 
1-2 Nm . | 
(10-18 IN-LB) SCREW 
=. з. - 40949 ` 
“7.3L DIESEL ONLY ` | . 15-22 Nem 
VIEW Y (11-16 FT-LB) 


s | | MEX G6545-2A 


ми 


FIG. 8 Power Steering Pump Installation—F-Super Duty 
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SPRING FLOW CONTROL OUTLET 
VALVE 


FITTING 





SQUARE MOUNTING | 
BOSS G2567-1A 


FIG. 9 Removing Outlet Fitting, Flow Control Valve 
and Spring 


`` FIBERGLASS 
RESERVOIR 


G2570-1C 





FIG. 10 Removing Reservoir 


9. Insert the (2) dowel pins and the disc spring into 
the housing plate (Fig. 21). 


NOTE: The disc spring must be inserted with the 
dished surface upward. 


10. Lubricate the inner and outer O-ring seals with the: 
specified power steering fluid and install these 
` seals on the lower pressure plate (Fig. 22). | 








13-53-8 


DISCARD 


TX ү? O-RING SEAL 


O-RING TOOL 
T71P-19703-C 


FIG. 11 Discarding O-ring Seal 


APPLY PETROLEUM JELLY 
TO THIS ENTIRE SEALING 
AREA. 360 DEGREES 


RESERVOIR 


62572-18 


FIG. 12 Lubricating O-ring Seal 
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DISC SPRING 
SEAL 3D596 
| · 387572-S100 8 14 
PUMP HOUSING 
PLATE-3D643 









CAM AND ROTOR 








ASSEMBLY-3D607 . 
A Q C-CLIP 
CI 
RETAINER 72 
ЗНАЕТ 
3B559-B 
SHAFT SEAL HIGH DISPLACEMENT : 
3B592 | | 
DOWEL РІМ5 






387579-5 `` 





RESERVOIR 
3E730 





F-SUPER 






DUTY 
RESERVOIR 










VALVE 
ASSEMBLY SEAL 


389349-S . 





RETAINING . 
RING ` 
387573-$ 
SPRING | 5 y FE 2d 
| 20586 ` SEAL OUTLET . 
UPPER PLATE C-11 POWER STEERING PUMP 387571-594 - | FITTING 
|. 3A645 3D654 


. EXPLODED VIEW . G6331-2A 


FIG. 13 C-II Power Steering Pump—Exploded View 
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LOWER SUPPORT 
PLATE TOOL 
T78P-3733-A2 


RETAINING RING 


ACCESS HOLE. 


G2575-1A 


-CLAMP TOOL 
T74P-3044-A1 


UPPER COMPRESSOR 
PLATE TOOL 
T78P-3733-A1 


. "VALVE COVER 


HOUSING . 


_ DOWEL PIN 


UPPER PLATE | 
ЗНАЕТ 


ASSEMBLY 


LOWER SUPPORT P 


T78P-3733-A2 - SLIPPERS 


G2545-1E 





FIG. 15 Installing Com ressor Plate Tool : | я "E 
ы j А : ’ FIG. 17 Pump Housing Components = 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


13-53-11 





Yes 





SLAM THE HOUSING PLATE ON A FLAT SURFACE 


TO REMOVE LOWER PLATE AND DISC SPRING G2577-18 


FIG. 18 Slamming the Housing Plate on a Surface to 


Remove Lower Plate and Disc Spring 


PRY OUT THE 


SHAFT SEAL 





FIG. 19 Removing Rotor Shaft Seal 


211. 


12. 


Insert the lower pressure plate with the O-ring 
seals toward the front of the pump into the pump 
housing plate (Fig. 23) and over the dowel pins. 
Place the entire assembly on the ''C'' clamp. Place 


‚ driver Tool Мо. T78P-3733-A3 or equivalent into 
‚ the rotor shaft hole (Fig. 24) and press on the 
lower plate lightly until it is felt to bottom into the 


pump plate housing. This operation will seat the 
outer O-ring seal (Fig. 25). | | 
Install the cam, rotor and slippers, and rotor shaft 


assembly into the pump housing plate over the 
dowel pins (Fig. 26). 


NOTE: When installing this assembly into the 


pump housing plate, the stepped holes must be 
used for the dowel pins, and the recessed notch in 


Power Steering Pump—C-Ill е 13-53-11 


SEAL DRIVER 


. TOOL T78P-3733-A3 


13. 


DISC 
SPRING 





. FIG. 21 Installing Disc Spring. and Dowel Pins 


the cam insert must face toward the reservoir and 
be approximately 180% opposite the square pump 
mounting boss. КЕ 


Place the upper pressure plate over the dowel pins 
(Fig. 27). When installing the upper plate into the 
pump housing, observe the notch.on the outside 
=- diameter of the plate. One side. has a square 
recess cast into the plate. This square recess must ` 
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‚ SEAL DRIVER TOOL 
T78P-3733-A3 


LUBRICATE THE INNER 
AND OUTER O-RING SEAL 
SURFACES AND INSTALL 

THE O-RING 





PLATE 


DOWEL PIN 


G2602-18 


C-CLAMP TOOL 
T74P-3044-A1 


DRIVER TOOL 
T78P-3733-A3 


LOWER 
PRESSURE 


PRESS ON LOWER PLATE 
LIGHTLY UNTIL IT IS ` 
FELT TO BOTTOM 


FIG. 25 Seating Outer O-ring Seal 


14. Place a new O-ring seal on the valve cover. 
Lubricate this seal with the specified power 
steering fluid (Fig. 28). ` ME 


NOTE: Be sure the plastic baffle is securely in 
place in the valve cover. If the baffle is loose, apply 
a coating of petroleum jelly on the baffle and install 
it into location on the valve cover. 





FIG. 23 Installing the Lower Plate with the Seals 


Facina T d the P Housi | 15. Insert this valve cover over the dowel pins. Be sure 

idis ead SOME | S "E the outlet fitting hole in the valve cover is directly in 

be facing toward the reservoir and positioned ` line with the square mounting boss of the pump 
approximately 180% opposite the pump square housing plate (Fig. 29). | 

mounting boss. : | 16. Place the entire assembly т the "С" сіатр tool 


and compress the valve cover into the pump 
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. RECESSED NOTCH ІМ CAM INSERT APPROXIMATELY 
180 DEGREES OPPOSITE THE SQUARE MOUNTING 
LUG ON THE ALUMINUM HOUSING 





PLACE DOWEL PINS THROUGH THESE HOLES 





RECESSED CAM 
INLET PORTS 


G2604-1G 





. SQUARE RECESS FACING Sa 
- TOWARD THE RESERVOIR 
. AND 180* FROM THE SQUARE 
_ PUMP MOUNTING BOSS 





FIG. 27 Installing Upper Pressure Plate 


housing plate, until the retaining ring. groove is 
exposed in the pump housing plate. 


17. Install the valve cover retaining ring with the ends 
near the access hole. in the pump housing plate 
(Fig. 30). г. 


18. Remove the pump assembly from the ''C'' clamp 
tool. | 


19. Place a new O-ring seal on the pump housing ` 


‚ plate.: Lubricate this O-ring seal with Premium 


.Power Steering Fluid, Е6А7-19582-АА (ESW- 


M2C33-F) or equivalent. ` А 


2 20. Install the power steering reservoir. 


21. Install the flow control spring, and flow control 
_ valve into the valve cover. x | 





FIG. 


22. 


23. 


43-53-13: 22: к 3 з Ромег Steering Pump—C-Il | 225-2222 13-53-13 


PRESSURE CHANNEL ІМ THE VALVE 
COVER FITS DIRECTLY OVER THE 


RECESS IN THE UPPER PLATE 


29 Installing Valve Cover 


Place new O-ring seals on the outlet fitting. 
Lubricate these seals with Premium Power 
Steering Fluid, Е6А2-19582-АА. (ESW-M2C33-F) 
or equivalent. | | = 

Install the outlet fitting into the valve cover and >: 
tighten to 34-46 М-т (25-34 ft-lbs) (Fig. 31). ... 
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6% | C-CLAMP ` 
-UPPER T74P-3044-A1 
COMPRESSOR PLATE 
T78P-3733-A1 


RETAINING 


ACCESS 


* LOWER 
SUPPORT 
PLATE 
T78P-3733-A2 





FIG. 30 Installing Valve Cover Retaining Ring 





G2590-1B 


FIG. 31 Installing Outlet Fitting 


SPECIFICATIONS 0/00 
SPECIAL SERVICE TOOLS i 















Description Application | | | 
Т50Т-100-А | | Impact Slide Hammer — 2-1/2 Lbs. 


T59L-100-B | (| 


трас Side Hammer — 2-1/2 Lbs 


тел 508 Bench Mounted Holding Рим 
TOOL-H75-AC — — Universal — Use with Slide Hammer 


T74P-3044-A C-Frame and Clamp Assembly С! Power Steering Pump — Use with Power 
| Steering Pump Tools 


| СИ Power Steering Pump — Use with C-Frame 
and Clamp Assembly 


D79L-7000-A | Retaining Ring Pliers | | | Internal and External Retaining Rings | 
7888204 | Bet Tension Gauge 


| 






T78P-3733-A | Power Steering Pump Tools 








T68L-103008 
T71P-19708- 
тен 29610-AB To i лме” | 
D79L-33610-A | 


Т65Р-3А733-С - _ Steering Pump Pulley Replacer С! — Power Steering Pump — 35.05mm 
(1-3/8 Inches) Wide Pulley | 


CG3143-2G 
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СИ POWER STEERING PUMP TORQUE SPECIFICATIONS и 


74 | | | | 5.81 (351 CID) V-8 
_ 4591 (300 CID) F6 — 5.0L (302 CID) V-8 6.6L (400 CID) V-8 


















Гм [ me | м | &e | xm | 
ek — м | x» | se | «e | - | - - 
[mp о Adusinent Bracket | яй | 345 | 44 | в | ма | б | 
Гб Bracket to Suppo Braat — | ae | % | ай | 345. | ми | б | 
sonato ege — | = | - T - T [ s |“. 
[бро Bracket to Water Pump Housing | өй | 97 | 44 | s | as | 36 
[ Pressure Hose to Rearing | ө» | m | эз | мз | 99 | m 
256 
Roum treo fame — | e | ras | вм | nas | ва | 7186 — 
| ШЕГИ 


Return Hose to Pump (Hose Clamp) | 





| : 7.5L (460 CID) Gas Engine | . 6.91 Diesel Engine — 






CG2646-2B 


Description B | um р = | m — 
^c — p «e C ss [ se | $95 | 
[ump to біле бабы —  — | ae | sa | «s | x 
Adjustment Bracket to Suppor Bracket обо | rs | — 4e | өн | 5% À 

| зв мий | эз [ ий [в — | 
[Rescue Hose tw RearFing | 15 | wm | 1:9 | M5 = 
Pump Gute ting to Pump Vane Cawr — [| 3 — | ви | ив . | 2 
[mumüebkame — — —  — | e  [ s | 5n | "e — 
Fotu Hose є Pump (Hose Gang) — [| 15e [ ais | 1827 | ein 
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VEHICLE APPLICATION 


All F-Super Duty Commerical Stripped Chassis апа 


Motor Ноте Сһаѕѕіѕ Vehicles. 





DESCRIPTION AND OPERATION 


The ZF power steering pump has been specially 
designed to supply pressurized oil to power steering 
units. 


The ZF power steering pump is directly driven by 
the engine. As the driven shaft rotates the rotor, the 
slipper vanes inside the pump also move. The 


centrifugal force and pressurized oil forces the ` 

slipper vanes against the track of the cam ring. The 

oil passes from the two pressure chambers to the ` 

area between the rear cover and faceplate, thus 

pressing this plate against the cam ring at operating 

pressure. The oil then passes through a flow- "min 
valve to the pressure line. 





DIAGNOSIS AND TESTING 


Refer to Section 13-01, General Stering Service 
-for diagnostic and testing procedures. 
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REMOVAL AND INSTALLATION 


Always tag pump hoses before removal so they | 
can be easily connected to their proper ports during 
installation. | | 


Power Steering System—Motor Home Chassis . 
with 7.5 EFI Engine | 














BRACKET LAS Ni 
BOLT 3.4-4.5 Мет 
30744 NUT 30-40 IN-LB 
N605921 dick NT Sig ) 
(30-47 FT-LB) 


RESERVOIR TO 
PUMP HOSE 
T 3691 














BOLT 
‚ N605787 


PRESSURE 
LINE 
3F523 







меу z Т 






oy CLAMP 
I 1-1.5 N-m 
POWER _ _ 
CLAMP STEERING NUT (9 13 IN LB) 
38749 COOLER 21-32 М-т 2; 
CLAMP 










30746 (16-24 FT-LB) 
| | 3.4-4.5 М-т 
(30-40 IN-LB) 






VIEW Y 
CLAMP BOLT 


3.4-4.5 Nm М№602726 RESERVOIR BRACKET 


PRESSURE 
(30-40 IN-LB) 3531 3A530 


LINE 















| 












3F524 
NUT ' | 
3 21-05 М-т ы | 
E u КА * 
4 (16-24 FT-LB) | 3A713 
RETURN 
` LINE 
2.4 š A713 
N се. 6-5 J 3 
N 1-1.5 N-m | | 
(9-13 IN-LB) Г | 
RESERVOIR ТО RETURN -Ji | 
РОМР НО$Е LINE | 5 
3691 ЗА005 
G6748-2A 
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REMOVAL AND INSTALLATION (Continued) 


Power Steering Pump POWER STEERING PUMP INSTALLATION 
Removal MOTOR HOME CHASSIS 


1. Using a suction gun, remove as much fluid as | — 
possible from the reservoir through the filler jc ар L- «T 









SUPPORT 

opening or remove the return hose to drain the 3C511 AA, | AC 

reservoir. ху Rong ` Se 
2. Disconnect both hoses from the pump. Fasten (We YRA- 

both hoses in a raise position or plug s Ww M j 

disconnected ends to prevent the fluid from (30-45 FT-LB)| - I 1 в РИМР REAR 

draining out. | ANI E reg 36602 
3. Loosen the power steering pump pivot bolt and Meo 


adjusting bolt. Remove the drive belt. 


4. Remove the two power steering pump 
mounting bolts and remove the complete pump 
assembly. 

BOLTS 


41-61 М-т 
(30-45 FT-LB) 


POWER STEERING 


PUMP PUMP ADJUSTING 
PULLEY . BRACKET do d 
30673 3A732 


7.5L E.F.1. GAS ENGINE “(5674-44 — 
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REMOVAL AND INSTALLATION (Continued). 

Power Steering System—Commercial Stripped 
Chassis with 7.3L Diesel 
... PRESSURE LINE 
116 Nm 36623 
(9-13 IN-LB) „27:41 Nm 
. (20-30 FT-LB) 
RETURN HOSE 
3A005 RESERVOIR TO 
PUMP HOSE 
3E525 
CLAMP f 
3.4-4.5 N-m | Е | | 
(30-40 IN-LB) | | г 

RESERVOIR 

ASSEMBLY 

3531 

K 

CLAMP 

1-1.5 Nem 

(9-13 IN-LB) 


= WNS RETURN 


HOSE 
3A005 










PRESSURE LINE 
3F523 


POWER 
STEERING 
PRESSURE LINE 
3F524 


POWER STEERING 


RETURN LINE 
3A713 
POWER 37-41 N-m 
STEERING | (20-30 FT-LB) 
COOLER 


POWER STEERING 
RETURN HOSE 
3A713 
27-41 N-m 
(20-30 FT-LB) 


BOLT 
602726 


RESERVOIR 
ASSEMBLY 
3531 


CLAMP 
3.4-4.5 N-m 
(30-40 IN-LB) 


BRACKET 
3A530 


BOLT 
605786 


U2, = 


RESERVOIR ` ` 


TO РОМР 
3E525 


CLAMP 
1-1.5 N-m 
(9-13 IN-LB) 


VIEW W 


RETURN 
HOSE 
3A005 





NUT 
21-32 N-m 
(15-24 FT-LB) 





9-13 N-m 
(7-10 FT-LB) | 
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REMOVAL AND INSTALLATION (Continued) 


Installation Installation 


1. Install'the pump assembly and tighten the pump 
mounting bolts to 41-61 N.m (30-45 ft-Ib.) 


2. Adjust the pump belt tension to 490-662 М 
(110-140 15) per strand on new belts, or belts, 
using belt tension gauge tool T63L-8620-A or 


equivalent. Tighten the adjusting and pivot 
bolts. 


Connect all hoses to the pump, being sure to 
connect all lines to the correct ports. 


Install replacement filter, filter cap and spring. | 
Install gasket, cover, washer and wing nut. 


Fill reservoir to the cold mark with Motorcraft 
MERCON qaeGMulti-Purpose Automatic 
- Transmission Fluid XT-2-QDX or - ООХ (ESP- 
M2C166-H) or equivalent. 





DISASSEMBLY AND ASSEMBLY > 


Fill the reservoir to specifications as described 
under Fluid Level Check in Section 13-01, 
General Steering Service. 


Power Steering Pump 


Disassembly 
POWER STEERING PUMP INSTALLATION 


UL \ ef CHASSIS Clean all dirt and oil from the external surface of 


the pump after removal. Handle all pump parts 
carefully to avoid nicks, burrs, scratches and dirt. 


CAUTION: To assure correct reassembly, record 
or mark all information as specified in the 
procedure. 


SPACER 
386107 


PUMP 
SUPPORT 
3С511 


SEN e BOLTS 
41-61 М-т 13045 ч 1. For pumps with remote reservoirs, tip the pump 
(30-45 FT- № to drain all ой from the intake tube. Rotate shaft 


to remove oil from internal cavities. 


Using the pump mounting bracket, clamp the 
pump assembly into a bench vise in such a 
position as to facilitate pump disassembly. 


CAUTION: Do not clamp on the pump or pulley. 


3. Remove pulley with appropriate puller such as 
T69L-10300-B or equivalent. 


1 < _ 
XÅ BOLT 
y» 41-61 Nem 
)) (30-45 ҒТ-( В) POWER STEERING 


PUMP ASSEMBLY 
| 3A674 
BOLT . шы PULLEY : 


41-60 N-m D673 PUMP ADJUSTING 
(30-45 FT-LB) BRACKET 


3A732 


7.3L DIESEL ENGINE 


PULLEY 





(А 


( 


Filter Element 


NOTE: After a major power steering system failure 
due to a pump or gear damage requiring 
replacement or major overhaul, the system must be 
purged and a new filter installed. 


Removal 


1. Using a suction gun, remove fluid from the 
reservoir through the filler opening or remove 
return hose to drain reservoir. 


Remove cover from reservoir by holding down 
spring loaded cover and removing wing nut, 
washer and gasket. 


Take out spring, filter cap and filter. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


4. . Compress rear pump cover. 


5. Removing hook spring ring from radial groove in 
housing using pliers. 


Turn the housing over and remove the rear face 
plate. Remove O-ring and backup ring for the 
rear face plate from the housing. Remove the 
- rotor assembly (rotor, cam ring, vanes and set 
pin) and front face plate from the housing. 


NOTE: This O-ring is outboard of the backup ring. | 


NOTE: Check direction of rotation (arrow on cam 
ring) а and location of the set pin: 


FRONT FACE 
PLATE 


` G6202-1A, 


| | ASSEMBLY 
6. Remove cover and pressure spring. Remove | 


- internal O-ring and backup ring from rear cover. 


NOTE: O-ring is inboard of backup ring. 6204-10 | 


29. Clamp driveshaft in vice (use soft jaws) and with 
a soft mallet, tap on the housing to remove the ` 
. driveshaft from the housing. 


— 


X. 1A 


PRESSURE n" 
SPRING . | 


7. Remove the circlip from the groove. 


G5084-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. If the ball bearing is to be replaced, remove the 
retaining ring and press the bearing from the 
driveshaft. x 


11. If the shaft seal requires services, pry the seal ` 
from the housing. Discard the seal. If the needle | 
bearing requires service, press the needle 
bearing from the housing. | 


BEARING RETAINING RING REMOVAL 








G5088-1B 


BALL SHAFT NEEDLE 
BEARING SEAL РА BEARING 
— ls 


(е : COVER LABEL | 
QS i REAR 


PULLEY 


CIRCLIP 











FACE PLATE Шы 
RETAINING — ) (COVER SIDE) 
| RING —— BACKUP RING 
| ASSEMBLY | | 
| e 
1 < * 
; SPRING 

| ВАСКОР RING 

| | PRESSURE RING 
SPRING 


PRESSURE 
SEAL SPRING 
RING 


` `X РАСЕ PLATE 
DRIVE SIDE 


VANES (10) 


VALVE HOUSING 
PISTON 


ROTOR ASSEMBLY — EXPLODED VIEW 
VIEW A 





G6537-2A 


Assembly 
If removed, press in a new needle bearing. . Install the bearing circlip in the groove. 
If removed, install a new shaft seal in the . Install O-ring and backup ring on the rear 
housing. faceplate in accordance with exploded view. 
If removed, press a new bearing onto the 7. Install the set pin, front faceplate and rotor 
driveshaft. Install the retaining ring in the assembly into the housing. 
driveshaft groove. NOTE: The cam ring of the rotor assembly must be 
Install the driveshaft and bearing assembly into installed with the arrow pointed in the direction of 
the housing. rotation. 
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DISASSEMBLY AND ASSEMBLY (Continued) SPECIAL SERVICE TOOLS 


. Install the O-ring and backup ring in the rear 
. cover housing in accordance with exploded 
view. Place the rear pressure spring in the rear 
face plate. Position the rear cover in the 
housing. | 


Tool Number 
‚ T63L-8620-A Belt Tension Gauge - 
T69L-10300- Steering Pump Pulley F Remover | 


Т65Р- 3A733-C Pump Pulley алмасы 


Press down оп the геаг cover plate and install 
the hook spring ring in the groove in the 
housing. 
. Press on the pulley with | Tool T65P- 3A733- C, or 
| а 
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SECTION TITLE | PAGE 
FRONT SUSPENSION—4-WHEEL DRIVE ....... 14-22-1 GENERAL SUSPENSION SERVICE ...... S 14-01-1 
FRONT SUSPENSION TWIN-I-BEAM/SOLID- REAR SUSPENSION—LEAF SPRINGS ......... 14-31-1 
I-BEAM ........... "mm m 14-21-1 | | 
SECTION 14-01 General Suspension Service 
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ADJUSTMENTS | DESCRIPTION (Cont'd.) E 
Camber Adjustment ........ beg eus pad vs 14-01-12 Front Wheel Alignment .................... 14-01-2 
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Caster Adjustment ...................... 14-01-14 DIAGNOSIS GUIDES ........... e 145016 
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Spindle Arm Adjustments ................. 14-01-17 Upper and Lower Ball Joint Inspection ..... 14-01-10 
Steering біор...................:....... 14-01-17 Vehicle Lean Check ..................... 14-01-11 
Vehicle Lean Correction ...... ыл Бала әсе . 14-01-17 SPECIFICATIONS ................... T 14-01-18 
DESCRIPTION i VEHICLE APPLICATION ..................... 14-01-1 
Dog Tracking аа: 14-01-6 


VEHICLE APPLICATION 


Applies to E-150-E-350, F-150-F-350, Bronco and 
F-Super Duty Series Vehicles. 
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DESCRIPTION 


Front Wheel Alignment 


Wheel alignment measurements describe the 
angular orientation of the wheel/tire assembly and 
the steering axis. Caster, Camber and Toe are the 
three major, measurable, alignment parameters that 
most affect tire wear and directional stability. A 
description of these and other alignment related 


_ parameters follow. И is important to note that the ` 


CAMBER 


CAMBER IS A TERM USED TO ` 
DESCRIBE THE VERTICAL TILT OF 
THE WHEEL. 





POSITIVE 
CAMBER 


NEGATIVE. 
CAMBER: 


| . WHEEL END GEOMETRY 
INCLUDED | 
ANGLE 






CAMBER ANGLE 


STEERING AXIS | POSITIVE SHOWN 
INCLINATION (S.A.l.) | 
OR KING РІМ 


INCLINATION (K.P.1.) 


SCRUB RADIUS - 


VERTICAL 


NOTE: INCLUDED ANGLE DOES NOT 
CHANGE WITH CHANGES IN 
RIDE HEIGHTS OR FRAME ANGLES. 


STEERING AXIS 


values of these change when a vehicle is loaded 
and driven. Therefore, the specifications shown ` 
in this Section reflect the static measurement of 
alignment required so that the vehicle will have 
an alignment when driven that is most favorable 
for tire wear and directional stability. 


CASTER 


CASTER IS A TERM USED TO DESCRIBE THE 


VERTICAL FORE-AFT TILT OF THE STEERING AXIS. THIS AXIS 

IS DEFINED BY A LINE DRAWN THROUGH 

THE CENTERS OF THE SPINDLE BALL JOINTS. RAISING (OR LOWERING) 
THE REAR, WITHOUT CHANGING FRONT RID HEIGHT, WILL 
SUBSEQUENTLY DECREASE (OR INCREASE) THE CASTER 

ANGLE BY THE SAME AMOUNT THE FRAME ANGLE 


‘CHANGES. 








_ FRAME ANGLE | 
MEASURED IN FLAT AREA AHEAD 
OF REAR WHEELS. - 


VERTICAL 





TOE-IN 
POSITIVE 


TOE-OUT 
NEGATIVE 


F6651-2A 
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DESCRIPTION (Continued) 


Front Wheel Alignment Specifications 
Vehicles without Aftermarket Modifications 


The following reflects vehicle alignments after 
shipment from the assembly plant and prior to any 
aftermarket and/or body-builder modifications. 
Alignment can be checked at any time to help 
diagnose a problem. Always perform an inspection 
of the front end components, and repair where 
necessary, prior to attempting to adjust the 
alignment to specification. Refer to "Front End 
General Inspection's. 


General Suspension Service 


FRONT WHEEL ALIGNMENT SPECIFICATIONS — VEHICLES WITHOUT AFTERMARKET MODIFICATIONS 







e No driver, passengers or cargo 






Vehicle condition for 
checking this alignment 























Fx 0.0 to 2.0|1.5 to 4.5 


F350 

Monobeai .. 0.0 to 2.0] 1.5 to 4.5 
F350 Super Duty 

Chassis Cab 0.0 to 2.01 1.5 to 4.5 


кю [0002025055 


х2 
Ғ150 Вгопсо х4 10.0 to 2.0] 1.0 to 4.0 
x4 
4x 


(me [ 52 [0001515045 
| oss 
Е350 7 


Vehicle with Aftermarket Modifications 


Alignment graphs for Bronco, E-150—E-350 and 
F-15—F-350 vehicle are provided below to assist in 
checking caster and camber for various ride heights 
due to the additional weight from permanently 
attached aftermarket equipment. THe graphs also 
show the maximum (or minimum) caster and 
minimum camber to expect for a vehicle at its 
minimum ride height. This minimum height is an 
indication of the maximum weight, of the modified 


vehicle with passengers and cargo, allowable for the | 


suspension. The GVW and GAWR's for your vehicle 
may be less due to limitations of other components, 


e Full Fluids 
ө No aftermarket equipment or body/chassis modifications 
e All tire sizes comparable to original equipment and set to specified pressure. 


Front wheel alignment specifications-degs. (inches) 


Maximum Side-to- 
Side Difference 














NOTE: This represents the preferred alignment for optimum tire life and vehicle performance with original equipment tires. 





Lean Dogtrack 
| (Side-to-Side Height Differences Centerline 


of Front 
Tread to 
Centerline 
of Rear 

Tread 













Front Wheel- 
House 






Rear End of 
Pick-Up Box 





30 mm 
(1-1/4 inch) 






20 mm 
` (3/4 inch) 


20 mm: 
(3/4 inch) ` 





(5/8 inch) 


CF6652-2A 


such аз tire. Vehicles with alignments beyond 
these limits of maximum caster and/or minimum 
camber may be overloaded. | 


NOTE: The graphs. maximums, and minimums 
reflect the use of "zero" degree caster/camber 
adjusters at the spindle upper ball joints. Check to 
see which adjusters have been installed, and their 
orientation, and interpret the graphs accordingly. 
The assembly plant sometimes install a different 
adjuster to control alignment. The change may also 
be the result of a prior repair. 
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DESCRIPTION (Continued) 


FRONT WHEEL ALIGNMENT SPECIFICATIONS — F-150, F-250, Ғ-350 AND BRONCO WITH AFTERMARKET MODIFICATIONS 


RIDE HEIG 








F-150 (4х4) BRONCO F-250 (4x4) 


‚ BOTTOM OF SPRING TOWER 
TO TOP OF AXLE MEASURED OF AXLE 
AT OUTBOARD FRONT FACE 
OF JOUNCE BUMPER 


F-150/250/350 (4x2) 


BOTTOM OF SPRING TOWER 
TO TOP OF AXLE MEASURED 
AT CENTER FRONT FACE OF 
JOUNCE BUMPER 


CASTER AND CAMBER ANGLES -- F-150 (4x2) 





CAMBER ANGLE | RIDEHEIGHTS MM | СА5ТЕН ANGLE* 
| DIM. C (RH) LH 224907 
INE 


(138.9) 140 
(128.9) 130 
_ (118.9) 120 


(108.9) 110 


(98.9) 100 
(96) 97.1 


CAMBER ANGLE RIDE HEIGHTS MM CASTER ANGLE* 
1° PP 1 2? 3° ОІМ. С (RH) LH 39 49 5° 6° 7°. 
` eN a БЕН 


(110.6) 120 
(100.6) 110 


(90.6) 100 


(80.8) 90.2 
(80.6) 90 


7 | (70.6) 80 


| RIDE HEIGHTS ММ | CASTER ANGLE* ` 
С DMC | 






*Caster with Frame Angle 


нт NOTE: ALL GRAPHS SHOW ONLY A NOMINAL LINE. THE TOLERANCE AWAY FROM THE LINE IS 1.0 DEGREE 


BOTTOM OF FRAME TO TOP 








‚Е-350 (4x4) MONOBEAM Perii DUTY CHASSIS CAB 


BOTTOM OF METAL JOUNCE BOTTOM OF METAL JOUNCE 
STOP TO TOP OF “SPACER- STOP TO TOP OF SPACER — 
FRONT SPRING PLATE” FRONT SPRING PLATE 

| NOTE: CAMBER ANGLES МОТ 
ADJUSTABLE 


CASTER AND CAMBER ANGLES -- F-150 (4x4) BRONCO | 


CAMBER ANGLE | RIDE jets MM | CASTER ANGLE” 


. CAMBER ANGLE RIDE MES MM | CASTER ANGLE* 


SENES E 
Е 


0° 1° 2° 3° 4 5° i 2 3 4° 5° 6° 7 
ALIGNMENT AT MAXIMUM VEHICLE WEIGHT 


F-350 4х2 ` - 


F-150 4x4 . 
Bronco 





"This reflects vehicles with zero-degree caster/camber. 
adjusters installed. 
N.A. — Not Applicable 


€ For vehicles lower in the front: T" 
Measured Caster + Frame Angle = Charted Caste 


ө For vehicles lower in the rear: 


Measured Caster — Frame Angle — Charted Caster 


CF6653-2A 
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DESCRIPTION (Continued) 


FRONT WHEEL ALIGNMENT SPECIFICATIONS — 
E-150, E-250, E-350 WITH AFTERMARKET MODIFICATIONS 


NOTE: ALL GRAPHS SHOW ONLY А NOMINAL LINE. THE 
| TOLERANCE AWAY FROM THE LINE IS 1.0 DEGREE | 


RIDE HEIGHT 


BOTTOM OF SPRING 
TOWER 





CAMBER ANGLE | 
'E-150/250/350 


VEHICLE RIDE HEIGHT — 
INCHES DIM. "C" 









.*Caster With Frame Angle. 
€ For vehicles lower in the front: 

Measured Caster + Frame Angle = Charted Caster 
e For vehicles lower in the rear: | 

Measured Caster - Frame Angle = Сһапес Caster 






Maximum Caster 
(degs.) 





Minimum Camber 
| (degs.) 


CF6654-2A 
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DESCRIPTION (Continued) 





Toe 


to provide optimum handling and tire life within the 
vehicle load range limits. It tends to change toward 


toe-out as the ride height is lowered. If toe is within 
specification for the vehicle condition described in 
the specifications under ''vehicles: without 
aftermarket modification'' there should be no need 


Dog Tracking 


All F-150—F-350 (4x2) (4x), Bronco and E0150— 
E-350 vehicles with single rear wheels (SRW) have, 
by design, a front tread that is wider than the rear 


tread. Front tread is the distance between the two ` 


front tires, and likewise for the rear.-The illustration 
below shows these differences. 7 


| F-150,Bronco sid Bronco | 9 mm (0.35 Inch) |00 
F-250 (4x2) 18 mm (0.71 Inch) 
F-350 (4x2) = | 
32 тт (1.25 Inch) 


F-350 (4x4) | 46 тт (1.81 Inch) 


CF6655-1A . 


F-250 (4x4) 
E-150 — E-350 





DIAGNOSIS GUIDES 


Refer to Section 19-01, Roadability, for additional | 


Diagnostic Guides related to alignment. 


Toe is intended to change slightly with ride height ` 


to readjust toe setting with varying loads. However, 


if aftermarket equipment that significantly affects 
the ride height (i.e., snowplow, second unit bodies, 


.tool boxes) is added, the toe may need to be 


adjusted. Toe should be maintained at the specified 
setting with the vehicle in the loaded condition that it 
experiences for more than 50 percent of its use. 


When a vehicle with these tread differences is 
driven on a crowned road the front may tend to ride. 
higher up the crown than the rear, making these 
vehicles appear to dogtrack, as illustrated below. 


F-150, Bronco 18 mm (0.71 Inch) | ү 


Ғ-250 (4х2) 36 тт (1.42 Inch) 
‚Е-350 (4х2) ` | 
F-250 (4x4) ; 
- | E-150 — E-350 


_F-350 (4x4) 92 mm (3.62 Inch) 


CF6656-1A 
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DIAGNOSIS GUIDES (Continued) 


Refer to Section 19-01, Roadability, for additional Diagnostic Guides related to alignments. 


CONDITION POSSIBLE CAUSE | RESOLUTION | 


e Vehicle leans to one side 


e Front bottoming or riding low 


. Incorrect tire pressure. 


. Improper tire/wheel usage. 


. Vehicle overloaded or unevenly 
loaded. 


. Loose, worn or damaged front or 


rear suspension components. 


. Improper spring usage or 


improperly installed and seated. 


. Incorrect front axle ride height. 


e Lateral tilt out of specification 
(Figs. 3, 4 and 5). 


. Incorrect rear axle ride height. 


. ө Lateral tilt out of specification 


(Figs. 3, 4 and 5). 


. Incorrect tire pressure. 


. Improper tire/wheel usage. 


. Vehicle overloaded or unevenly ` 
loaded. | | 


. Broken or incorrectly installed front 
springs. 


. Loose or broken shackles. 
. Distorted or split jounce bumper. 





7. Incorrect springs. 


. Replace springs. 


. Assure uniform tire pressure for all 


tires. 


. Install correct tire/wheel 


combination. 


. Correct as required. 


. Visually inspect suspension. 


systems. Repair or replace as 
required. 


. Correct as required. 


. To adjust, refer to "Vehicle Lean 


Correction" in this section. 


. To adjust, refer to "Vehicle Lean 


Correction" in this section. 


. Correct as required. 
. Install correct tire/wheel 


combination. 


. Correct as required. 
. Repair or replace as necessary. 


. Tighten or replace as necessary. 
. Correct as required. 


CF3597-2D 
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_ DIAGNOSIS GUIDES (Continued) EE | | 
CONDO — | FPOSSBLECAUSE [пон 


Ф Dog tracking of rear wheels . Loose or damaged front or rear . Inspect, repair or replace as 
suspension components. required. | 













. Loose rear spring U-bolts. | 2. Tighten to specification. 





3. Rear springs improperly installed 
on axle. 


. Repair as required. 























. Rear spring center bolt bent. . Replace center bolt. 






5. Improperly installed front leaf - 
springs (4x4). 


5. Repair as necessary. 








. Loose front axle pivot bracket . Tighten to specification. 


e Shimmy or wheel tramp 
| | attaching рагі. 







2. Incorrect tire pressure. 2. Adjust air pressure іп tires. 





3. Inspect, adjust air pressure and 


_3. Excessive tire sidewall deflection. 
. Ж | replace as necessary. 



















. Check front wheel alignment, 
adjust and replace with same 
size tires. | 


4. irregular tire wear or tire sizes not 
uniform. Ë | 








. Loose wheel lug nuts. . Tighten to specifications. 











. -Front wheel bearing adjustment. . Adjust to specifications. 


. Out-of-round wheels. . Replace as required. 


. Out-of-round tires. 





. Replace as required. 





о о ` о о 
о о ч о о 


. Wheel and tire lateral runout not 
to specifications. 






. Follow tire and wheel runout 
check — Section 18-01, Noise, 
Vibration and Harshness 
Diagnosis. 










10. Incorrect wheel and tire balance. 10. Balance wheels and tires. 














11. Front wheel alignment (toe-in and 
caster) out-of-specification. 


. Set toe to specifications. Set 
caster to specifications on 
vehicles with front leaf springs. 










. Deteriorated radius arm bushing. 12. Replace. 





13. Tighten and replace as 
necessary. 


13.. Loose, worn or damaged shock 
absorbers. 
















. Loose, worn or damaged steering 


14. Tighten or replace as necessary. 
linkage and idler arm connections: | | 






. Broken or sagging springs. 15. Replace as required. 






. Loose steering gear mounting. 16. Tighten to specifications. 












. Incorrect steering gear 


17. Adjust to specifications. 
adjustment. ' 






. Replace ball joints. 






. Worn ball joints. . 


19. Replace spindle pins and spindle 


. Worn spindle (king) pins. 
ar pin bushings. 
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DIAGNOSIS GUIDES (Continued) 


ө Sway or roll . Unequal load distribution G . Correct as necessary. 
| side). ` 


. Excessive load or body height. 


. Correct as necessary. 


. Incorrect tire pressure. . Adjust air pressure in tires. 


. Loose wheel lug nuts. . Tighten to specifications. 


. Worn or loose stabilizer 


. Tighten or replace as required. 
assembly. 


. Broken or sagging spring. . Replace as required. 


7. Incorrect steering gear 
adjustment. 


7. Adjust to specifications. 


. Loose steering gear mounting. . Tighten to specifications. 


. Excessive front or rear overhang. . Correct as necessary. 


. Broken tie bolts on rear spring. . Replace as required. 


INSPECTION 


Front End General Inspection 
CAUTION: Do not attempt to adjust front wheel 


alignment without first making a preliminary. 


inspection of the front end parts, and correcting 
where necessary. 


Prior to inspection, fill all fluids to specification. 
Assure spare tire or wheel, and related equipment 
are properly stored. Remove all payloads and any 
excessive accumulation of mud, dirt or road 
deposits from the chassis and underbody. Inflate all 
tires to the pressure specified on the Safety 
Compliance Certification Label (usually located on 
the inside driver's door pillar). Check both front tires 
making were they are the same size, ply rating, and 
load range. | 


NOTE: Codes identifying the front and rear spring 
options and springs are printed on the Safety 
Standard Certification Level. If a spring should 
require replacement because it is damaged or worn 
it should be replaced only with the same part as 
specified on the label. In rare instances, the spring 


codes will not reflect the springs as installed due toa 


DSO option or Assembly Plant substitution. If a О5О 
option number is shown on the certification label, 
the District Office can establish whether springs are 
affected. If the factory-installed springs do not agree 
. with. the code printed on the Safety Standard 
Certification Lave (right and left spring part number 
should match), replace the damaged or worn spring 
with a new spring of the same part number as the 
damaged or worn spring. It will not be necessary to 


replace the matching, non-worn or undamaged 


spring. 





CF3599-2C 





Inflate all tires to the specified pressure (cold). | 
Check both front tires. They should be the same 
size, ply rating and load range. 


Check for excessive wheel bearing end play. 
See the procedure in this Section. Adjust and/ 
or replace the wheel bearings as described in 
the appropriate Section in Group 11. 


Check for worn or damaged spindle ball joints. 
Replace the ball joints as described in the 
appropriate Section in Group 14. 


Check for bent steering linkage or excessively 
worn joints. See the еррор Section іп 
Group 13. 


Check the steering gear mounting bolts апа 
tighten to the specified torque. 


Inspect the radius arm to be sure it is not bent or 
damaged. Inspect the bushings at the radius 
arm-to-frame attachment for wear and 
looseness. Repair or replace parts as required. 


Check other ы components for 
damage. | 


Check for aftermarket changes to steering, 
suspension, wheel and tire components (i.e., 
competition, heavy duty, etc.). Specifications in 
this manual do not apply to vehicles with these 
changes. 
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INSPECTION (Continued) 


Front Wheel Bearing End Play Inspection 
Raise the vehicle until the tire clears the floor. 


Grasp each front tire at the front and rear and: 


push the wheel inward and outward while lifting the 


weight of the tire off the bearings. Make sure the . 


wheel rotates freely and that the brake pads are 
retracted sufficiently to allow movement of the 
wheel assembly. 


. И the wheel/hub-rotor is loose on the spindle or 
does not rotate freely, adjust the wheel bearings as 
outline in the appropriate Section in Group 11. 


With the vehicle resting on the ground, parking 
brake fully applied, have someone turn the steering 
wheel back and forth 360 degrees and watch for 
relative motion of the studies in the steering linkage 
ball sockets. Excessive verticle motion of the studs 
relative to the sockets may indicate excessive wear. 
Also watch for a loose steering gear attachment to 
the frame. Another method is to raise the front tires 
off the ground, grasp the tire at the front and rear 
‚ and watch for excessive play in the joints while trying 
to watch for. excessive play in the joints while trying 
to steer the wheels. Steel, reusable, joints can be 
checked for excessive wear by measuring the 
torque it takes to turn the stud. Remove the.tapered 
stud from its seat and thread the attaching nut back 
onto the stud. Turn the stud with an in-Ibs- torque 
wrench and note the torque to turn the stud. New 


steel joints will take near 40 in-lbs to turn the stud in . 


the socket. Good, used joints will show 5 to 40 in-Ibs 
and a joint with excessive play will be below 5 in-Ibs. 
Some joints reduce to near 5 in-Ibs in the first 1,000 
miles of during and stay there for the life of the 
vehicle. Only replace if it reads below 5 in-lbs. 
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5 ТІНЕ ROTATION FOR USE ` 


4 TIRE ROTATION _ WITH REGULAR SPARE 


REGULAR SPARE 
F3342.18 


Tire Rotation 


To equalize tire wear, tires may be rotated, but not 
until the cause of unusual or uneven tire wear is 
determined and corrected. Tlre rotation is 
4... еуегу 8,000-12,000 Кт S, 000-7, 500 
miles 


NOTE: Tire tread wears fastest in the first 5,000 
miles. Therefore it is very important to perform the - 
first rotation within the specified mileage range to 


minimize uneven wear. 





_ Upper апа Lower Ball Joint Inspection 
F-Series Twin І-Веап Front Axle Equipped with 


Joints 


Prior to performing any ball joint inspection: adjust 
the front wheel bearings as described in the 
appropriate Section of Group 22, Wheels and Tires. 


1. Raise the vehicle and place safety stands under 
Чу |-Веат axle beneath the spring as shown 
elow. 


. Have an assistant grasp the lower edge of the 
. tire and move the wheel in and out. 


While the wheel is being moved, observe the 
lower spindle arm and the Ower pan of the axle 
jaw. > 


А: 0. 794mm (1/32 inch or greater movement 
between the lower part of the axle jaw and the 
lower spindle arm indicated that the ower ball 
joint must be replaced. 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


14-01-10 


14-01-11 . General Suspension Service 14-01-11 


INSPECTION (Continued) 


For checking the upper ball joints, grasp the 
upper edge of the tire and move the wheel in 
and out. A 0.794mm (1/32 inch) or greater 
movement between the upper spindle arm and 
the upper part of the axle jaw indicates that the 
upper ball joint must be replaced. 


PLACE SAFETY STANO HERE 


Shock Absorber Checks 


Both the hydraulic shock absorbers and the low. 
pressure gas shock absorbers are of the direct, 


double-acting type. They provide a continuous 
dampening effect both compression and rebound. 
These shock absorbers are of telescopic design 
with rubber grommets at the mounting points for 
quiet operation. The low pressure gas shock 
absorbers are sealed and charged with nitrogen gas 


to reduce shock absorber fade and improve vehicle ` 


ride. The shock absorbers are sealed and charged 
with nitrogen gas to reduce shock absorber fade 
and improve vehicle ride. The shock absorbers are 
sealed, non-adjustable units and must be replaced 
as complete assemblies. 


CAUTION: The low pressure gas shock 
absorbers are charged with nitrogen gas to 931 
kPa (135 psi) for 1 inch and 1 3/16 inch bore, and 
. 1034 kPa (150 psi) for 1 3/8 inch bore. Do not 
attempt to open puncture or apply heat to the 
shock absorbers. 


Before replacing a shock absorber, check the 
action of the shock absorbers as follows: 


On Vehicle Tests 


1. Check the shock absorber to be sure it is 

securely and properly installed. Check the 
shock absorber insulators for damage and 
wear. Replace any worm or damaged insulators 
and tighten attachments to the specified torque 
(on a shock absorber which incorporates 
internal insulators, replace the shock 
absorbers). Tighten shock absorber 
attachments to torque specifications in 
Specifications Section of each suspension 
group. 
Inspect the shock absorber for evidence of fluid 
leakage. A light film of fluid is permissible. Be 
sure any fluid observed is not from sources 
other than the shock absorber. 





Replace the shock absorber if leakage is 
severe. 


3. Disconnect the loue end of the shock: 
absorber. Extend and compress the shock 
absorber as fast as possible, using as much 
travel as possible. Action should become 
smooth and uniform throughout each stroke. 
Higher resistance on extension than on 
compression is a normal condition. Faint swish 
noises are also normal. Ensure that the part 
number of the replacement is the same as 
that of the original shock absorber. 


Vehicle Lean Check 


Ғ-150---Ғ-250--Ғ-350 (4х2), Ғ-150 (4х4) апа 
Вгопсо 


Side to side vehicle lean should be verified by 


measuring the fender lip to ground dimension before 


beginning diagnosis and service actions. Normal 
acceptable limits are: 


e Maximum of 16 mm (5/8 inch) \ variance between 
left and right front wheel lips to ground. 


e Maximum or 20 mm (3/4 inch) variance between = 
left and right rear wheel lips to ground. 


Once a lean condition has been verified, the 
following procedure should be followed to resolve 
the condition: 


1. Place the vehicle on a flat, smooth surface. 
Vehicle should be inspected for any heavy add- 
ons that may cause excessive weight on any 
corner of the vehicle. Vehicle should be empty, 
fuel tanks should be full, no cargo in the pick-up 
box or rear body section of Bronco, such as 
tools, equipment or debris. Vehicle must be 
setting on the wheels and tires and not a hoist, 
jack or jack stands. 


Check all wheels and tires: 


e Wheels much be same size and design, right 
and left side on each axle. 


Wheel size and design, tire size and tire 
design should be as indicated on the Vehicle 
Certification Label. 


Check air pressure of all tires; inflate to 
specifications indicated on the Vehicle 
Certification Label. 


Check front and rear suspension. Make sure 
the same spring is on the left/right front and 
left/right rear. The front springs have 1.0. Tags 

_indicating the part number. The rear springs 
have the part number stamped on the bottom 
just behind the U-bolt attachment. 


Jounce the vehicle's front and rear suspension 
to normalize the vehicle static ride height. 
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INSPECTION (Continued) 


. Measure the height of the right and left fender | T VN 
lip openings as shown in the specifications = . SIDE-TO-SIDE LEAN. 
charts in the description area of this Section, - 47 
dimensions A and B, noting dimensions of each ` 
and side-to-side differences. If these ` 

. differences are greater than 16 mm (5/8 inch) 
between left or right front and/or 19mm (3/4 
inch) between. left and right rear, adjustment 
can be performed following the procedure 

. under Adjustments in this Section. 





"ADJUSTMENTS 


l : Front Wheel Alignment Adjustments 


Refer to the specifications charts іп іһе 
Description area of this Section. 


| After front wheel alignment has been checked, 
make the necessary adjustments as described 
below. 


CAUTION: Do not bend aries or radius arms to | 
prange A gomen 





Camber Adjustment 


| E-150—E-250—E-350 ж | 2 "o | " 
Camber is ‘not adjustable on Econoline: The . installing an adjustment cam оп the bottom of the 
caster angle can be adjusted with the use of a front radius arm. Its intended use is to provide a 


Service kit (EBTZ-3K064-A) or equivalent. | - method to correct side-to-side caster splits. neler to 


This kit includes complete instructions for Section 19-01, а 
increasing caster іп 1/2 degree increments by 
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ADJUSTMENTS (Continued) 


Camber Adjustment 
Bronco and F-150—F-250 (4x4) 


Camber adjustment is provided by means of a 
series of interchangeable mounting sleeves 
(camber adjusters) for the upper ball joint stud. Our 
sleeves are available іп 1/2 degree camber 
increments, providing a 3 degree range of 
adjustment (from 1-1/2 degree negative to 1-1/2 
degree розы 


SLOTS IN SLEEVE ENGAGE LUGS 

TO PREVENT ROTATION OF SLEEVE, 
WHICH WOULD RESULT IN 

CHANGE OF CASTER ANGLE 


SPLIT IN SLEEVE 

ALLOWS SLEEVE TO EXPANO 
WHEN BALLSTUO NUT IS 
TIGHTENED, LOCKING SLEEVE 
AND BALLSTUD IN LOCATION 


BALLSTUD (COMPONENT. 
OF BALL JOINT ASSEMBL Y) 


BALLSTUO AXIS 





1. Measure camber with available alignment 
- equipment. If camber is out of specification, 
proceed to Step 2. 


2. Raise vehicle оп Dont and remove the front 
‘wheels. 

3. Remove the upper ball joint cotter pin and nut. 

4. Loosen the lower ball joint nut to the end of the 
stud. 


5. Strike the inside of the spindle near the upper 
and lower ball joints to break the spindle loose 
from the ball joint studs. 


6. Remove the .camber adjuster sleeve. If 
required, use Pitman Arm Puller T64P-3590-F 
or equivalent to remove the adjuster out of the 
spindle. 


7. Install the replacement service adjuster. 


e To increase camber (more positive) point the 


arrow on the adjuster outboard. 





SUPPORT COLLAR WITH 
INTEGRAL INDEXING LUGS 3 
WELDEO TO AXLE ARM STAMPING 


STEP IN SLEEVE FOR 
ENGAGEMENT OF 2-JAW 
PULLER WHEN NECESSARY 
FOR REMOVAL | 


AXLE STAMPING 


ANGLE AT WHICH SLEEVE 
HOLOS BALLSTUD DETERMINES | 
CAMBER 


i SLEEVE AND SUPPORT COLLAR 
AXIS (ALSO THE BALLSTUD AXIS 
WHEN 09 CAM8ER SLEEVE 15 
INSTALLED) F2852-2C 


e To decrease camber (more negative) point 
the arrow on the adjuster inboard. 


Remove the lower ball stud nut and apply 
Loctite 242 or equivalent to the lower stud. 


Hand start the lower nut and рагу tighten to 
54 N:m (40 ft-Ib). 


. Install the new upper nut and СИА to 115-135 


№: т (85-100 ft-lb). Advance the nut to the next 
castellation апа install а пем cotterpin. 


. Finish tightening the lower nut to 128-149 №: т 


(95-110 ft-lb). 


Important: Excessive spindle turning efforts, 
causing poor steering returnability, may result if 
the fastener tightening sequence described in 
Steps 8, 9 and 11 are not followed exactly. 


. Reinstall the wheel and lower the vehicle. 


Check camber and set toe per alignment 
procedure. | 
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ADJUSTMENTS (Continued) 


Caster Adjustment 
Bronco and F-150 (4x4) 


Caster is not adjustable on Bronco and F-150 
(4x4) vehicles. 





Caster Adjustment 
F-250 (4x4) 


The caster angle on the F-250—F-350 with a leaf 
spring type suspension can be adjusted by inserting 
a shim between the spring and axle. Shims are 
available from Service in 0 degrees, 1 degree and 2 
degree increments. The 0 degree shim is used to 
adjust side to side height. 


1. To adjust caster, raise the vehicle and support 
‘the front axles on safety stands. 


NOTE: If possible, caster adjustment should always 
be done on the right front axle to avoid changing 
front driveshaft alignment. | 


2. Loosen U-bolt nuts and separate spring from | 


axle. Install caster shims between spring and 
axle. Position the thin edge of the shim towards 
the front of the vehicle to increase caster, thin 
edge to the rear to decrease caster. 


NOTE: Caster shims installed on the LH axle will 
change the front driveshaft angle. If a caster shim is 
used on the LH axle, driveshaft angels must be 
checked and conform to specifications in Section 
15-60, General Driveshaft Service. Always attempt 
to correct side-to-side caster variations by adjusting 
the RH axle caster. | 


Tighten U-bolt nuts until all nuts contact Cap. 
Tighten nuts to 142 N-m (105 ft-lb). 





Caster and Camber Adjustment 


F-350 (4x4) Monobeam Front Drive Axle and 
F-Super Duty Monobeam Non-Driving Axle 


Caster and camber are not adjustable on F-350 
(4x4) ог on the F-Super Duty. 





Caster and Camber Adjustment 
F-150—250—350 4x2 with Ball Joint System ` 


Caster and camber adjustment is possible with 
service adjusters available in the 1/2 degree, 1 
degree, and 1-1/2 degree increments. One adjuster 
is used to adjust both caster апе camber as 
described below. 


1. Measure vehicle caster and camber. Refer to 


the alignment charts in the Description portion ` 
of this section to determine if the vehicle is 
within specifications. Note any difference 
between the actual measurements and the 
specification. This information will be used to 
select the correct service adjuster. 


2. Refer to the chart following this procedure. 
Using the information from Step 1 select the . 
correct service adjuster. Note the orientation of 

. the slot required to obtain the correct 
alignment. 


| Example: If caster and camber together must be | 


reduced 1 degree at the LH wheel, select the 1- 1/2 
degrees service adjuster and orientate the slot 315 
degrees. from the straight-ahead position in the 
vehicle. 


If the same adjustment was required for the RH. 
side the orientation would be 255 degrees from the 
straight-ahead position. 


In all cases, select the service adjuster that will bring 
the alignment into specification with the smallest 


. side-to-side variation Шы caster and camber 


splits). 


l 3. Remove the КБ wheel. 


4. Loosen the pinchbolt at the upper ball joint and 
pry the adjuster out of the axle with the blade of 
a screwdriver. If required use Pitman Arm Puller 
T64P-3590-F or equivalent to remove the 
adjuster. 


5. -Install the new service adjuster. Orientate the 


slot as specified in the following chart. A 1-1/2 
inch socket may be used to rotate the adjuster 
into position. 


6. n the pinchbolt to 67-88 М-т (50- -65 
t-Ibs) | 


7. Install the front wheel. 


8. Check alignment and reset toe to specification. | 
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ADJUSTMENTS (Continued) 


F-SERIES 4x2 ADJUSTABLE CAMBER/CASTER 





ENT NN 
0 
91 
s PEN 
| 3 | 25 | өз | өз | -о | —-05 | 
|. xw | 5 | мю | -59 |] шаю | — 
рр à | 0 | - | 0 | -06 — 
ср ] 0o | - J| o | -t | 
ою | — 35 | -оө | — -025 | +»% | -0%8 | 
__ 3 |] 3 | ө5 | өб5 | чч» | -% - 
| xw) [| з5 |2-ө |459 |) но |2 -9- | 









NOTE: The hole is centered оп а zero-degree 
‚ adjuster — not offset as shown. 





FRONT OF VEHICLE 






. NOTE: The assembly plant sometimes builds 
vehicles with adjusters that are not zero- 
` degree type to control alignment. This table 






shows the alignment changes that. will 

occur if the vehicle was originally built with 180* 

zero-degree adjusters. Always check to see 

which adjuster has been installed (and its TOP VIEW OF CAMBER/CASTER ADJUSTEF 


NMENT) 





R 
orientation) before making changes. (POSITION SLOT IN AXLE TO OBTAIN DESIRED ALIG 


CF5729-2B 
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ADJUSTMENTS (Continued) 


Checking and Adjusting Toe Alignment 
Refer to toe specifications for F-150—F-250—F- 


350 and Bronco and E-150—E-250—E- 399 in the 
Description area of this Section. 


Clear Vision is a term used to describe a level or 
well centered steering wheel. 


The F-Series and Econoline steering linkage has 
adjustments in both the tie road and the drag link. 
First, remove thẹ horn pad and insure that the 
steering wheel is properly installed as described in 
Section 13-06, Steering Column—Shift Rod. If 
correct, turn steering wheel from stop to stop to 
determine the center position. Return the steering 
wheel to the center position and lock in place using 
a steering wheel holder. With steering wheel locked 
in place, set toe to correct specification. 


 E-150 — E-250 — E-350 





-AFTER SETTING. ТОЕ, THE TWO CLAMP BOLTS/NUTS 
^. ON THE ADJUSTING SLEEVE MUST BE POSITIONED 
` WITHIN A LIMIT OF 45 DEGREES (PLUS/MINUS) AS 

SHOWN WITH THE THREADED END OF THE BOLTS. 
POINTING DOWN. 


i 'F-150 — F-250 — F-350 - F-SUPER DUTY AND BRONCO ` 








AFTER SETTING TOE, THE TWO CLAMP BOLTS/NUTS 
ON EACH ADJUSTING SLEEVE MUST BE POSITIONED 
WITHIN A LIMIT OF 45 DEGREES (PLUS/MINUS) 

AS SHOWN WITH THE THREADED END OF THE BOLTS 
ON THE LEFT HAND SLEEVE POINTING TOWARDS THE 
FRONT OF THE VEHICLE AND THE THREADED END OF 
THE BOLTS ON THE RIGHT HAND SLEEVE FACING 
REARWARD. | 






21: Loosenthe clamp bolts for the adjusting sleeve 


at each end of the toad and link SS Sermo 
connecting to the spindles. 


2. Rotate the sleeve until the correct toe 
alignment is obtained. 


3. With the clamps. 4. 76mm (3/16 inch) from the 
end of the sleeve on (4x4) models and centered 
between the adjustment sleeve lock ring nibbs 

оп F-150—F-250—F-350 and F-Super Duty 
: (4x2) and E-150—E-250—E-350 models, 
position the bolts as shown below. 


NOTE: Lubricate clamp fasteners prior to tightening. 


.4. Recheck the toe alignment to make sure no 


.changes occurred as the clamp nuts were 







agfitenee, 
F-SUPER DUTY 
RIGHT ` 
SIDE CLAMP 
HORIZONTAL 
VERTICAL 


FRONT OF VEHICLE | 


AFTER SETTING TOE, THE CLAMP BOLT/NUT 
ON THE RIGHT (TIE ROD) ADJUSTING | 
` SLEEVE MUST BE POSITIONED WITHIN 
A LIMIT OF 45 DEGREES (PLUS/MINUS) AS 
SHOWN WITH THE THREADED END 
OF THE BOLT POINTING FORWARD. 


LEFT SIDE 
EN s CLAMP 
FRONT OF VEHICLE 
HORIZONTAL 
VERTICAL 


AFTER SETTING TOE, THE CLAMP BOLT/NUT 
ON THE LEFT (DRAG LINK) ADJUSTING SLEEVE 
MUST BE POSITIONED WITHIN A LIMIT OF 
45 DEGREES (PLUS/MINUS) AS SHOWN 
WITH THE THREADED END OF THE 
BOLT POINTING FORWARD. 

| F3022-2D 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


14-01-17 


ADJUSTMENTS (Continued) 





Steering Stop 


All F-150—F-250—F-350 (4х2) and F-Super Duty - 


апа Е-150--Е-250--Е-350 models һауе built їп 
steering stops which cannot be altered. E-250-E- 
350 models have non-adjustable steering stop pins 
which are pressed into the axle. These stop pins are 
matched to tire size and. nay necessitate 


replacement with different length stop pins if the tire 
size is changed. | е | 


| F-150—F-250—F-350 (4x4) models use а welded 
in screw and locknut which is not adjustable. A 
spacer cap is used with wide tread tires on F-150 
(4х4). ` 2 | | 


Spindle Arm Adjustments 


The chart below shows the degree position of the 
front wheels when checking the stop adjustment 
angles. 


Ғ-150 (4x2) Regular & Super Cab 
F-250/350 (4x2) Regular Cab, | 
Super Cab and Crew Cab = 
F-150 (4x4) Regular Cab, Super | 
Cab and Bronco 

F-250 (4x4) Regular Cab, Super 
Cab and Crew Cab _ | 
Ғ-350 (4х4) Regular Cab, Ғ-250 

НО (4х4) _ 2 


* All stops are non-adjustable. 
| (034.0 with 10x15 size tires. .— 





Vehicle Lean Correction 
Front Lean 


Measure the LH and RH front wheelhouse 
openings to ground as depicted in the Vehicle Lean 
Check portion of this Section. Refer to the Vehicle 
Lean Test portion of this Section for the specified 
limits on their side-to-side difference or lateral tilt. A 
vehicle within these limits would not have an 
objectionable lean appearance. However, if the lean 
is objectionable perform the following to adjust: 


e Vehicles with coil springs: 





. General Suspension Service 


If the side-to-side difference is less than 19mm 
(3/4 inch) install a 6.35mm (1/4 inch) Service Shim 


(P/N 389117-S2) under the lower spring seat on the 


low side. No more than one shim is to be added. 


If there is a side-to-side difference of 19mm (3/4 
inch) or more remove the high side spring from the 
vehicle and compare it with a service replacement 


_ part having the same part number. 


If the free height of the original equipment spring 
exceeds the free height of the service part by 13mm 


. (1/2 inch), install the service part in this location. If 


the free height of the original spring is less by at 


. least 13mm (1/2 inch), remove the low side spring. 


Compare the service spring to both of the original 
sprints and select the two springs most evenly 
matched. Install the higher spring at the low side. 


e Vehicles with front leaf springs. 


A service shim is available that installs between 
the spring and the axle. 


Rear Lean 


_ A side-to-side lean at the rear of the vehicle can 
be adjusted by approximately 10mm (3/8 inch) by 
installing a shim between the rear spring and axle on 
the low side of the vehicle. A ''low at the rear" 
vehicle can be raised approximately 10mm (3/8 
inch) by installation of опе ‘shim on each side. Use 
the following procedure to install the shim (D7TZ- 
5742-AZ): | 


1. Raise the vehicle frame until the with is off the 
rear springs but with the tires still touching the 
floor. | | | 


2. Loosen the spring U-bolts to allow the axle to 
separate from the spring approximately 13mm 
(1/2 inch). | 


3. Position the shim (D7TZ-5742-AZ) between the 
spring and the spring seat and with the tie bolt 
head through the hole in the shim. On 4x4 
vehicles, position the shim between the rear 
spring and axle spacer. Tape may be used to. 
hold the shim in position. 


4. Assure that the spring leaves are properly 
aligned and the spring U-bolts contact the 
edges of the spring assembly or axle seat. 


5. Tighten the spring U-bolt sufficiently to assure 
that the spring tie bolt head that extends 
through the shim enters the hole in the axle 
seat. | 


6. Tighten U-bolt nuts to 102-135 М-т (75-100 
ft-lbs) оп F-150 (4x2 and 4x4)/Bronco and 
E-150—E-250—E-350 and to 204-282 М-т 
(150-210 ft-lbs) on F- 250—F-350 (4x2) and | 
E-250—E-350. 
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SPECIFICATIONS 





SPECIAL SERVICE TOOLS 


Application _ | — | 
.F-150 (4x2) with Stamped Twin !-Beam Axles — Removal of Camber Adjusting Sleeve 
F-150-F-350 (4x4), Bronco Upper and Lower Ball Joints | gU 
Шева NE 


T64P-3590-F Pitman Arm Puller Universal ; 
T78P-5638-A Suspension Bushing Service Set 6.75” and 7.5” 4-Bar Rear Axle Vehicles 


T80T-5638-A Front Suspension Bushing Tool Front Drive Axle Suspension.Bushing Removal and Installation — 


TOOL-3290-D . | Те Rod End Remover | Universal 
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VEHICLE APPLICATION 


_ F-150 Through F-350 (4x2), E-150 Through E-350 and 
F-Super Duty Chassis Cab, Commercial Stripped 
Chassis and Motor Home Chassis Vehicles. 


DESCRIPTION 


Front Suspension 


The F-150—F-250—F-350 (4x2) and E- 450—E- 350 
vehicles use coil springs with the two 1-Беат type front 
axles. The springs are mounted between the frame 
spring pocket and the axle, (Figs. 1 and 2). 


The F-Super Duty Chassis Cab vehicle uses two leaf 
springs attached to a solid l-beam front axle. The 
springs are mounted to the front axle with U-bolts and 
are attached to the frame side rails using a "fixed" 
m at the rear and a ВЕ shackle at the front. 
(Fig. 3) 


F-Super Duty Commercial Stripped Chassis and 
Motor Home. Chassis Vehicles use two leaf springs 
attached to a solid I-beam front axle. The springs аге 
attached to the frame side rails using a "Тхес" bracket 
at the front and a moveable shackle at the rear (Fig. 6). 


Front Axle 


The F-150—F-250—F-350 (4x2) and E-150—E- 
250—E-350 vehicles use two l-beam type front axles 
(one for each front wheel). One end of each axle is 
attached to the spindle and a radius arm, and the other 
end is attached to a frame pivot bracket on the opposite 
side of the vehicle. 


F-Super Duty series vehicles use a solid l-beam type 
front axle and is attached by two leaf springs to both 


frame side rails. The springs are mounted to the axle by 
U-bolts. 


Each spindle is held in place on the axle by ball joints 
(F-150—F-350 4x2) on І-Веат axles or a spindle pin 
(kingpin) (E-150—E-350 and F-Super Duty Series) 
which pivots in bronze bushings pressed in the upper . 


. and lower ends of the spindle on forged І-Веат axles. A 


thrust bearing is installed between the lower end of the 


.. axle and the spindle to support the load on the axle. All 
. vehicles (except F-Super Duty Stripped Chassis and 


Motor Home Chassis Vehicles) have a steering arm 


. Which is an integral part of the spindle (Figs. 1 and 2). 


Tracking Bar 


On the F-Super Duty Chassis Cab vehicles, a tracking 
bar is attached to the left hand side of the + 1 
crossmember and to the right hand side of the axle 
|-Беат inboard of the right hand spring pad. 


Front Shock Absorber 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 kPa (135 psi). 
Do not attempt to open, puncture or apply heat to 
the shock absorbers. 


The hydraulic shock absorbers and the low pressure 
gas shock absorbers are of the direct, double-acting 


_ type. They provide a continuous dampening effect both ` 


on compression and rebound. These shock absorbers 
are of telescopic design with rubber grommets at the 
mounting points for quiet operation. The low pressure 
gas shock absorbers are sealed and charged with 
nitrogen gas to reduce shock absorber fade апа 
improve vehicle ride. The shock absorbers are sealed, 
non-adjustable units and must be replaced as complete 
assemblies. 
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UPPER SPRING | | 
SEAT-5A318 (RH) ` | e . | UPPER SPRING 
= x | | SEAT-5B315 (LH) 


SPINDLE 
3105 (RH) 


RADIUS 
АВМ-3405 


RIGHT AXLE 
3006 


| SPINDLE 
FRONT OF VEHICLE LEFT AXLE | 3106 (LH) 


H— i Z2 


——— 
qi | — 


X М \| G 
“з ES. = ~ 5 2 . | 
= WK SPRING-5310 
\ N e А bus A, К d 
7 ) NY = ; 


`S 
ci 
қ 


RIGHT AXLE 
3006 . 


. LEFT AXLE 
3007 


RADIUS ARM-3405 CAES MUST BE 
INSTALLED IN POSITION EE 
SHOWN + 45* S105 (НЫ) 


E-150 SHOWN ` 3106 (LH) 
MAIN VIEW 


E-250 — E-350 VEHICLES 
OTHERWISE SAME AS ABOVE 





F3722-2C 


FIG. 2 Front Suspension—Twin І-Веат Axle equipped with Spindle Pins—E-150—E-250—E-350 
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FRONT TRACK 
BAR ASSEMBLY 


DRAG LINK 
ASSEMBLY 
38008 


FRONTSPRING 
SHACKLE 


5к316 ` FRONT SOLID 
I-BEA 


AXLE-3010 





REAR SPRING 
BRACKET 
5341 (LH) 


LEAF SPRING 
5310 


FIG. 3 с! Suspension—Solid-I-Beam Axle Equipped with Spindle Pins and Leaf Springs—F-Super Duty Chassis 
| а | | 


Front Stabilizer Bar—F-150—F-350 (4x2), 
F-Super Duty Series and Econoline 


The front stabilizer bar is located forward of the front 
axle and is attached to the І-Веат through a rubber 
insulated link assembly. Stabilization is acquired 
through torque loads transmitted to the frame side rails 
through the stabilizer bar assembly. Refer to Figs. 25, 
26 and 27. F-Super Duty Chassis Cab—The front 
stabilizer bar on these vehicles is attached to the rear of 
the axle beam, and is connected to each frame side rail 
by insulated link assemblies (Fig. 28). i | 


ADJUSTMENTS 


: Camber Adjustment 


Only F-150—F-350 vehicles equipped with ball joints 
сап have the camber setting adjusted. Camber is 
adjusted by replacing the camber adjuster on the upper 
ball joint stud. Adjusters are available in O degrees, 1/2 
degrees, 1 degrees and 1 1/2 degrees increments. 


NOTE: On F-Super Duty series vehicles, do not attempt 
to change the camber by bending the axle beam. 
Camber angle is not adjustable. 


If camber needs adjustment, replace the camber 
adjuster as described in this Section under camber 
adjuster—Removal and Installation. 


REMOVAL AND INSTALLATION 


Front Spring 

F-150—F-350 (4x2) and E-150—E-350 
Refer to Figs. 4 and 7.. 

Removal 


1. Raise the front of the vehicle and place safety 
stands under the frame and a jack under the axle. 
Refer to Section 50-04, Hoisting and Jacking Light- 

` Medium-Heavy, Pre-Delivery manual, for hoisting 
instructions. 


NOTE: The axle must be supported on the jack 
throughout spring removal and installation, and 
must not be permitted to hang by the brake hose. If 
the length of the brake hose is not sufficient to 
provide adequate clearance for removal and 
installation of the spring, the disc brake caliper 
must be removed from the spindle according to the 
procedures specified in Section 12-24. Disc 
Brakes—Light and Heavy Duty—Sliding Caliper. 
After removal, the caliper must be placed on the 
frame or otherwise supported to prevent 
suspending the caliper from the brake hose. These 
precautions are absolutely necessary to prevent 
serious damage to the tube portion of the caliper 
hose assembly. | | ` 


2. Disconnect the shock absorber from the lower 
` bracket. TE | | 


`3. Remove the spring upper. retainer attaching bolts 


or screws from the top of the spring upper seat and 
remove the retainer. | | 


4. Remove the nut attaching the spring lower retainer 
to the lower seat and lower rubber insulator and 
axle and remove the retainer. | 


5. Slowly lower the axle and remove the spring. 
Installation 


1. | Place the spring in position and slowly raise the 
front axle. | 


2. Position the spring lower retainer over the stud, 
lower rubber insulator (if so equipped) and lower - 
seat, and install the attaching nut. 


3. Position the upper retainer over the spring coil and 
against the spring upper seat, and install the 
attaching screw. . 


4. Tighten the upper retainer attaching bolt and lower 
retainer attaching nut to specifications which 
follow: 


F-150 .(4x2) Гат 
e Upper Retainer, 18-24 М-т (13-18 ft-Ibs) 
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2. Support the front axle with. jacks to remove the 


B NUT-620468 i 





- weight from the spring U-bolts. 
(25-36 pu LB). dt 
| 3. Remove the nut and washer that holds the shock 
- WASHER 20200 absorber to the spring spacer. Disconnect the 
INSULATOR-18198 ` shock absorber from the spring spacer. 
| | 4. Remove the nut and bolt that retains the spring to 
FRONT OF VEHICLE the front spring shackle. 
5 | 5. .Remove the nut and bolt that retains the spring to 
` BOLT 40949 | . the rear spring shackle. 
4804 Nn x 
(13-18 FT-LB) ` ’ 6. Remove the four U-bolt nuts. Remove the jack 
SHOCK ABSORBER bracket or stabilizer bar ыы Remove the U- 
77 18045 | | . Бой. | 
NUT-34992 “а С) №1620 . | 7. Remove the spring - from the vehicle. 
94:135 Nm 4 ney ‚37-50 Nm: 
ned is өй) 9 Р. 6 е E Installation `. | 
МЕТАН» : 70-100 Nm 1. Position the spring at the spring seat on the front 
RUBBER — OET EPLE: axle and align the spring eye with its mating hole іп 
8030 BOLT-605704 . the front spring shackle. 
LOWER SERING 
27 БЕАТ-БАЗ07 | эел осе 2. Prior to installation, coat the bushing with Long Life 
| NUT-34992 22 RAIN | Lubricant C1AZ-19590-BA (ESA-M1C75-B) or 
RADIUS ARM-3405 Al Кезеген _ equivalent. Gently guide the Бой ші іһе 
| (48-65 FT-LB) shackle and spring eye. 
ME I 3. Install the retaining nut. Tighten to ¿Siles 
BOLT-606085 E š 
CAMBER Í j 5 ' абы a 4. Align the rear spring eye with its mating hole in the 
‚ ADJUSTER i DD _ rear spring shackle. . 
HUT aios X 773 5. Coat the bushing with Long Life Lubricant C1AZ- 
_ 94-135 Nm = p 3 | 19590-ВА (ЕЗА-М1С75-В) ог equivalent. Gently 
9х N 
(70-100 FT-LB) Ц i» 75 ETIN k. БАП: guide the bolt through the shackle and spring eye. 
mE | | БӨ лот Install the retaining nut. Tighten to 203-285 N'm 
BOLT-388727 - 2 Ce қүн .. (150-210 ft-lbs). - 
© (269-329 FTAB) о о | 3108 (LH) 6. ко spring Spacer оп the locating 599897 in 
NUT-383489 ` 1 / . COTERPN ` | | 
(95-110 FTLB) STEERING ARM 642569 7. Install the U-bolts. Install the . jack bracket or 
| | ANDDRAG LINK . — F4669-1C . Stabilizer bar bracket on the forward U-bolt. Install 
| | the four U-bolt nuts and tighten to 203-285 М-т 
ind 4 Front Spring and Shock Absorber Installation— (150-210 ft-lbs).  . 


‚ Ғ-150--Ғ-350 (4х2) with Ball Joints . | 
8. Install shock to spring spacer. Install the nut and 


“> | Lower Retainer, 95- 135 N: m (70- -100 ft-Ibs) _. washer that holds the shock absorber to the spring 
a 250—F- 350 (4x2) . ; ^ spacer and tighten to specifications. 
| 2“ Upper Retainer,- 18- 2 4 №т (13- 18 ft-lbs) 9. Негпоуе the jacks from under the front axle. | 
e Lower Retainer, 95-135 N-m (%- 100 ft-lbs) | 10. Lower the vehicle. 
Е-150--Е- 250--Е- 350 155 Front Shock Absorber 
_« Upper Retainer 28- 40 N:m (20- 30 ft-Ibs) E-150—E-250—E-350 
22 Lower Retainer 95-135 N-m (70-100 ft-lbs). Refer to Fig. 7. 


5. Connect the shock absorber to the lower bracket. 
Install the lower bolt with head towards the tire and 
tighten nut as follows: E150/250/350 55-81 М-т 
(40-60 ft- Ibs); peers 70- 100 М“т (52-74 


CAUTION: The low pressure gas shock absorbers 
are charged with Nitrogen gas to 931 kPa (135 psi). 
Do not attempt to open, puncture or apply heat to 
the shock absorbers. 


ft-lbs). 
6. Нетоуе the jack and safety stands. Removal 
meas | Е 1. Insert a wrench from the rear -side of the spring 
Front Spring ` p upper seat to hold the shock absorber upper 


provided on the exposed (lower) part of the stud 
and remove the nut. 


2.. Disconnect the lower end of the shock absorber 


Chassis and Motor Home Chassis Vehicles 
Refer to Figs. 5 апа 6.. 


Removal ^^. © fee ls |. from the lower bracket (bolt and nut). 
1. Raise the vehicle frame until the weight is off the 3. Remove the shock absorber, washers and rubber 


front "panos. with the wheels still к the floor. insulators. 
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FIG. 5 Front Spring, Shock Absorber and Tracking Bar Installation—F-Super Ошу Chassis Cab 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


14-21-6 О Front Suspension Twin-I-Beam/Solid-I-Beam | 14-21-6 


? 


NUT. 















.BRACKET - UPPER 40-64 Nm - | Е 
SHOCK MOUNT , (30-46 FT-LB) BRACKET 
8035 NUT - | . 5335 
š , 22 77-110 N-m > 
(57-81 FT-LB) 
NUT | 
40-64 N-m . | 
. (30-46 FT-LB) | | 
2 | И BRACKET - 
| | | Я ‚ 8 /3А010 
| и JOUNCE ¿< (С^ ен 
5.5 t s ES 605817 | 
| —— | BUMPER } — са\ Эч s 
4002 € . 2 ie JOUNCE 
— | aw. B BUMPER 
-BRACKET ` EU Eu eR 
“5340 
5 


VIEW 2 


| SHOCK ` | 
ABSORBER ` NOTE: SHIPPER TO INSURE SLEEVE 


18045 | 16 UNDER TIE DOWN CHAINS 


SPRING 


| ASSEMBLY 
VIEWX ` | | 5310 


. NUT | f 
77-110 М-т s: мот 
(57-81 FT-LB) i Е 300-407 М-т 
= | | : | (220-300 FT-LB) 
NUT V 2 us | "s ^ WAS 
200-280 N-m HP "- | бз WASHER 
(148-207 FT-LB). cr ` | | E 44882 | 
` . NUT a BRACKET — UPPER SHOCK 
300-407 N-m ^2 MOUNT-18035 
(220-300 FT-LB) pi Avg. 7(6-/ ү 
222 2211 шары WASHER 


| | | . 44882 
` (@ | | h 
CQ l| Y | бс. 2 BOLT 
4 | : f A “ш 
«С (0) H (С Е 
SPRING - | ` BOLT <) ДЕ 


58749 
Bass uro 
ASSEMBLY ` | 805284 . EE SER 
530. VIEW X | | | 


BOLT 
> 58742 


NUT. BRACKET 


77-110 N:m 
(57-81 iiu 300-407 N-m 
(220-300 FT-LB) 
‚. . SPRING - 
ASSEMBLY 0 ad. | WASHER 
5310 44882 


PUE Ë 647101 | on 4 ‚+ 
BOLT | | | 
802115 = SHACKLE Я | WASHER 
E СЕ? 2 | E WASHER. ` | 44882 
| 44882 | 
9 NUT 
x 300-407 N-m 
NUT 
8539 300-407 N-m ecu TLB] 
| : | (220-300 FT-LB) 
ао c t ES _. BRACKET.- STABILIZER 
; эф SPRING [| | | Меи 
ASSEMBLY mE 
5310 


VIEW Y 





`Е6452-2А 
FIG. 6 Front Spring and Shock Absorber Installation—F-Super Duty Commercial Stripped Chassis and Motor 


Home Chassis Vehicles ү ( | un" 
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Installation 


1. When installing a new shock absorber, use new 
rubber insulators. Install the lower washer and 
insulator on the stud end, and position the shock 
absorber in the spring upper seat. Install the upper 
insulator, washer апа self-locking nut. While 
holding the nut as described in Step 1 of Removal, 
tighten to 25-37 М-т (18-28 ft-Ibs) by turning the 
hex provided on the stud. 


2. Connect the lower end of the shock absorber to 
the lower bracket by installing the bolt and nut. 
Tighten to 55-81 N-m (40-60 ft-lbs). 


Front Shock Absorber 
F-150—F-250—F-350 
Refer to Fig. 4. 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 kPa (135 psi). 
Do not attempt to open, puncture or apply heat to 
the shock absorbers. 


Removal 


1. Insert a wrench from the rear side of the upper 
. Spring seat to hold the shock absorber retaining 
nut in place. Loosen the stud by turning the hex 
provided on the exposed (lower) part of the stud 
and remove the nut and washer. 


2. Disconnect the lower end of the shock absorber 
from the lower bracket by removing the nut and 
- bolt. 


3. Compress the shock absorber and remove it from 
the vehicle. 


4. Cut out the insulator from the upper spring seat. 
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56761 TS WASHER 


SHOCK ` 
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Installation 


1. . Coat the upper spring seat with а soap solution 
and install a new one-piece insulator in the seat. 


2. Insert the upper shock absorber stud through the 
insulator. Install the steel washer and hand start- 
the nut. Insert a wrench from the rear of the upper 
spring seat to hold the upper nut stationary. 
Tighten the hex on the shock absorber to 34-47 
М-т (25-35 ft-lbs) Nem (25-35 ft-lbs). 


4. Position the shock absorber т the lower bracket. 


Install the bolt.so the Бой head faces the tire. 
Install the nut and tighten to 70-100 N-m (52- 74 ft- 
Ibs). 


Front Shock Absorber 


F-Super Duty Chassis Cab, Commercial Stripped 
Chassis and Motor Home Chassis Vehicles 


Refer to Figs. 5 and 6. 


Removal 


1. Remove the nut and bolt that retains the shock 
absorber to the upper shock bracket. 


2. Remove the nut and bolt that retains the shock 
absorber to the eyes on the spring spacer. 


23. Remove the shock absorber from the vehicle. 


Installation 


1. Position the shock absorber in the upper shock 
bracket. Install the nut and bolt and tighten to 
specification. 
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FIG. 7 Front Spring and Shock Absorber Installation—E-150—E-250—E-350 With Spindle Pins 
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LOCKWASHER 
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МОТ-34671 
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THRUST 
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FIG. 8 Front Wheel Spindle Installation—E-150 with 


2. 


Spindle Pins 


Position the lower end of the shock absorber in the 
spring spacer eyes. Install the nut and bolt and 
tighten to specification. 


Front Wheel Spindie ` 


E-150—E-250—E-350 and F-Super Duty Series 
Vehicles 


Removal 


Refer to Figs. 8, 9, 10 and 11. 


Raise the front of the vehicle and install safety 
stands. 


Remove the wheel and tire assembly. 


Remove the caliper assembly from the rotor and 
hold it out of the way with wire. Refer to Caliper 
Removal instructions in Section 12-24, Disc 
. Brakes—Light and Heavy Duty—Sliding Caliper. 


Remove the dust cap, cotter pin, nut retainer, nut, 
washer, and outer bearing, and remove the rotor 
from the spindle. 


Remove inner bearing cone and seal. Discard the 


seal. 
Remove brake dust shield. Refer to Section 12-24, 


Disc Brakes—Light and Heavy Duty—Sliding 


Caliper. 


Disconnect the een linkage from the spindle 
arm by removing the cotter pin and nut, and then 
removing the tie rod end from the spindle arm with 
~TOOL-3290-D or equivalent. 


On Commercial Stripped Chassis and Motor Home 


Chassis Vehicles disconnect the drag link from the 


steering, arm with TOOL-3290-D or equivalent. 


Remove the nut and lockwasher from the lock pin, 


and remove the lock pin. 


10. Remove the upper and lower spindle pin plugs; 


then, drive the spindle pin out from the top of the 
axle and remove the spindle and thrust bearing 
(Figs. 8, 9, 10, 11 and 12). Remove the spindle pin 
seal and thrust bearing. 
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дел: 3B435 
48-67 Nem 
(35-50 FT-LB) 


SPINDLE BOLT 
LOCK PIN 


SPINDLE 
PIN SEAL 


AXLE 
SPINDLE 


` SPINDLE 


LY 
NUT-34671 РЕВ 


52-84 М-т 
(38-62 FT-LB) 


STEERING 


THRUST 
BEARING 


ROD AND LINK 
ASSEMBLY 


ex R ASSEMBLY 
NUT-800895 PLUG-3B435 
48-67 N-m 


68-101 N:m 


(50-75 FT-LB) (35-50 FT-LB) | 


Ғ4670-18 | 


FIG. 9 Front Wheel Spindle Installation—E-250—E- 350 


with Spindle Pins 


Installation 


a 


Make sure the spindle pin hole in the axle is free of 
nicks, burrs, corrosion or foreign material. Clean up 
the bore as necessary and lightly coat the surface 
with a lithium-base grease, Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M1C75-B) or equivalent. 


Install a new spindle pin seal with the metal 
backing facing up towards the bushing into the 
spindle as shown in Figs. 8, 9, 10, 11 and 12. 
. Gently.press seal into position, being careful not to 
distort the casing. 


Install a new thrust bearing with the lip flange 
facing down towards the lower bushing as shown. 
Press until the bearing is firmly seated against the 
surface of the spindle. 


Lightly coat the bushing surfaces with grease and 
place the spindle in position on the axle. 


Hold the spindle with thrust bearing in place tight 
against the axle and measure the space between 
the axle and the spindle at the top of the axle. 
Select the proper shims (3117) and install. 


Install the spindle pin with the "Т" stamped on one | 
end towards the top, and the notch in the pin 
aligned with the lock pin hole in the axle. Insert the 
spindle pin through the bushings and axle from the 
top until the spindle pin notch and axle lock pin 
hole are in line. | 


Install the lock pin with the threads pointing 
forward and the wedge groove facing the spindle 
pin notch. Firmly drive the lock pin into position and 
mount the lockwasher and nut. Manton nee nut to 
specifications. 


Install the spindle pin КТІ into the threads at | the | | 
top and bottom of the spindle. Tighten the plugs to 
48-67 N:m (35-50 ft-lbs). 


Lubricate the spindle pin and bushings with CAAZ- 
19590-BA (ESA-M1C75-B) Long-Life Lubricant, or 
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10. 


11. 


12. 


13. 


14. 


15. 


16. 


17. 
18. 


equivalent, through both fittings until grease is 
visible seeping past the upper seal at the top and 
from the thrust bearing slip joint at the bottom. If 
grease does not appear, recheck the installation 
procedure to correct the problem. Lack of 
adequate lubrication will result in rapid failure of the 
spindle components. 


Install the dust shield. Refer to Section 12-24, Disc 
Brakes—Light and Heavy Duty—Sliding Caliper. 


Pack the inner and outer bearing cone with bearing 
grease. Use a bearing packer. ІТ a bearing packer 
is unavailable, pack the bearing cone by hand 
rd the grease through the cage behind the 
rollers 


Install the’ inner bearing cone and seal as 
described in Section 11-10, Wheel Hubs and 
Bearings—Front (except Front Drive). nd the 
hub and rotor on the spindle. 


Install the outer bearing cone, washer, and nut. 
Adjust bearing end play and install the nut retainer, 
cotter pin and dust cap as described in Section 11- 
10. | | 


Install the сайрег аз described т Section 12- 24, 
Disc Brakes—Light and Heavy Duty—Sliding 
Caliper. 


Connect the steering tierod and drag link (if 
equipped) to the spindle. Tighten the nut to 
specifications and advance the nut as required for 
installation of the cotter pin. 


Install the wheel and tire assembly. 
Lower the vehicle. 


Check and, if necessary adjust the toe setting. 
Refer to Section 14- 01, General Suspension 


SPINDLE 
ASSEMBLY 


Front Suspension Twin-!-Beam/Solid-|-Beam 14-21-9 


Service under аре. Check the brakes for ` 
proper operation. 


Front Wheel Spindle—F-150—F-350 (4x2) 
with Ball Joints 


Removal 
Refer to Fig. 11. 


4. Raise the front of the vehicle d install safety 


stands. 


2. Remove the wheel and tire assembly. 
3. Remove the caliper assembly from the rotor and 


hold it out of the way with wire. Refer to Caliper 
Removal instructions in Section 12-24, Disc. 
Brakes—Light and Heavy Duty—Sliding Caliper. 


4. Remove the dust cap, cotter pin, nut retainer, nut, - 
washer, and outer bearing, and remove the rotor 
from the spindle. 


5. Remove inner bearing cone and seal. Discard the | 
seal. 


6. Remove brake dust shield. Refer to Seaton 12-24, 
Disc Brakes—Light and Heavy ‘Duty—Sliding 
Caliper. 


7. Disconnect the steering linkage from the integral 
spindle and spindle arm by removing the cotter pin 
and nut and then removing the tie rod end from the 
spindle arm with TOOL-3290-D or equivalent. 


8. Remove the cotter ріп and castellated nut from the 


lower ball joint stud. 


9. Remove the nut from the axle clamp bolt and | 
remove the bolt from the axle. 


10. Remove the camber adjuster from the upper ball 


joint stud and axle beam. 


. GREASE 


SPINDLE PIN ` 
|a LOCK BOLT 


. THRUST 
BEARING 


SPINDLE PIN 
LOCKNUT 
AND WASHER 





FIG. 10 Front Wheel Spindle Installation—F-Super Duty with Spindle Pins 
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AXLE COTTER 
3010 КЕНЕЛЕ РІМ 
PIN-3115 7109 NUT MAN DURING ASSEMBLY 
75-105 Nem SPINDLE SELECT SHIMS-3117-TO FILL 
NUT (55-77 FT-LB) ASSEMBLY THE GAP SNUGLY 
75-105 N:m | | 
NUT (55-77 FT-LB) LOCKNUT | 
50-70 Nm . {| 50-70 Nem COTTER PIN 
(37-52 FT-LB) . E (37-52 FT-LB) 72071 
BEARING ENS | — (METAL SIDE UP) 
3123 | LIP TOWARD AXLE 
SPINDLE ` 
| ARM | 
STEERING Е G 2090 гв 
ARMS 23138 “|$ С THRUST ; 
N ASSEMBLY 
227 8 s вот ` BEARING 
NUT. | (2772 | S“ a 
75-105 Nm ~ | “72-2 | А 
(56-77 FT-LB) | IE ВОО 
SPINDLE END-3280 
COTTER ASSEMBLY 
. PIN d 3105 
ASSEMBLY 
72109 3B435 F6453-2A 


FIG. 11 Front Wheel Spindle Installation—F-Super Duty Commercial. Stripped Chassis and Motor Home Chassis 


11. 


12. 


. beam. 


the axle. 


Strike the inside area of the axle as shown in Fig: 
14 to pop the lower ball joints loose from the axle 


CAUTION: Do not use a pickle fork to separate 
the ball joint from the axle as this will damage 


. the seal and the ball joint socket. 


+ 


Remove the spindle and ball joint assembly from 


Installation 


1. 


2. 
3. 


is aligned properly. 


Prior to assembly, make sure the upper and lower 
ball joint seals are in place in the spindle. 


Place the spindle and the ball joints into the axle. 


Install the nut on the lower ball joint stud and 
partially tighten to 47 N:m (35 ft-Ibs). | 


Install the camber adjuster in the upper spindle . 


over the upper ball joint stud. Be sure the adjuster 
If camber adjustment is 
necessary, special adjusters must be installed. 
Refer to Adjustments in this Section. 


Тар the adjuster lightly into the spindle. Tighten the 


lower ball joint stud nut to 149-190 N-m (110-140 
ft-lbs) and continue tightening the castellated nut 


. until it lines up with the hole in the stud. Install the 


cotter pin. 


6. 


7. 


10. 


11. 


12. 


Install the сіатір bolt апа nut into the axle boss. 
Tighten the nut to 65-88 N:m (48-65 ft-lb). 


Install the dust shield. Refer to Section 12-24, Disc 
Brakes—Light and Heavy Duty—Sliding Caliper. 


Pack the inner and outer bearing cone with a 
lithium-base grease, Long-Life Lubricant, C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent. Use а. 
bearing packer. If a bearing packer is unavailable, 
pack the bearing cone by hand working the grease | 
through the cage behind the rollers. · 


Install the inner bearing cone and seal as 
described in Section 11-10, Wheels, Hubs and 
Bearings—Front (except Front Drive). Install the 
hub and rotor on the spindle. | 


Install the outer bearing cone, washer, and nut. . 
Adjust bearing end play and install the nut retainer, . 
cotter ріп and dust cap as described in Section 11- . 
10 Wheels, Hubs and Bearings—Front (Except . 


_ Front Drive). . 


Install the caliper as described in Section 12-24, 
Disc Brakes—Light and Heavy Duty—Sliding . 
Caliper. 


Connect the steering linkage to the spindle. 
Tighten the nut to 94-135 N:m (70-100 ft-Ibs) and 
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.F-SUPER DUTY 
ONLY 


BEARING 
(INSTALLED PRIOR TO 


INSTALLATION) 


` Ғ1469-1С 


FIG. 12 Bearing Seal Installation, E-150—E-250—E-350 . 


and F-Super Duty— Typical 


CAMBER AND | 
| NUT-800937 
CASTER NUT-800895 65-88 N-m 
ADJUSTER 04.135 М.т (48-65 FT-LB) 
MEAG ETEB) STRIKE HERE 


TO REMOVE 
BALL JOINT 


BALL 
JOINT : 


SPINDLE 
3105 (RH) 


BOLT-388727 
М: 
(269-329 FTLB) | COTTER PIN 3106 (LH) 


642569 
NUT-383489 
129-149 Nem STEERING ARM 
(95-110 FT-LB) AND DRAG LINK. 


FIG. 13 Front Wheel Spindle Installation—F-150—F-350 
(4х2) | | 


advance the nut as required for installation of the 
cotter pin. | 


13. Install the wheel and tire assembly. 
14. Lower the vehicle. 


15. Check and, if necessary adjust the toe setting. 


Refer to Section 14-01, General Suspension 
Service under Adjustments. Check the brakes for 
proper operation. | | 


Сатһег Adjuster—F-150—F-350 (4x2) with | 
Ball Joints 


Removal. | и 
1. Remove the upper ball joint camber adjuster clamp 


bolt nut and remove the clamp bolt from the axle. ` 


2. Remove the camber adjuster from the axle using 0 
Tool D81T-3010- B to wedge the adjuster out of the - 


axle. 





_ USE BALL JOINT ` 
REMOVING TOOL 
| .D81T-3010-B ТО 
UPPER REMOVE CAMBER 


BALL ADAPTER . 
JOINT ^ ! 


SPINDLE . 


HIT HERE TO 
POP THE BALL. | : | 
JOINT LOOSE ` | LOWER 
ZEE ’ BALL 
| JOINT 


_ F6255-1A 
FIG. 14 Spindle Removal 
m aN LOWER BALL JOINT REMOVAL ` 


INSTALLATION CUP 
D81T-3010-A4 


А 


С-ҒНАМЕ ASSEMBLY eb Y | 
T74P- 4635-C | { E ` Ғ6256-ЛА ` 


FIG. 15 Lower Ball Joint Removal 


Installation 


1. Install the correct camber. adjuster into the axle 


aligning the slot in the adjuster correctly. 


2. Install the adjuster on the upper ball joint stud and 
tap the adjuster into the axle. 


3. Install the clamp bolt and nut in the axle. Tighten 
the nut to 65-88 N:m (48-65 ft-Ib). 


Upper and Lower Ball Joints—F-150—F-350 


(4x2) with Ball Joints — 
Removal | 


1. ` Remove the spindle End ball joint assembly from 


the axle as described in this section under Front 
Wheel Spindle-F-150—F-350 (4x2) with ball joints. 


2.: Install the spindle assembly in a vise and remove 
the snap ring from the lower ball joint. Remove the 
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lower ball joint from the spindle using tool T74P- 
4635-С C-frame, and receiver cup D81T-3010-A4. 
Turn the forcing screw clockwise until the ball joint 
is removed from the spindle. ` | 


3. Assemble C-Frame assembly and receiver cup on 
the upper ball joint and turn forcing screw 
clockwise until ` ball ient is removed from the 
spindle. 


NOTE: Always remove lower ball joint first. 


CAUTION: Do not heat the ball joint or the spindle to 
aid in removal. 


Installation 


NOTE: Lower ball joint. must be installed into the spindle 


first. 


1. To install the lower ball joint, assemble C-Frame 


assembly, Ball Joint Receiver Cup (D81T-3010-A5) 
and Installation Cup (D81T-3010-A1 and. D81T- 
3010-A3) inside cup (D81T-3010-A4) in position on 
the spindle. Turn forcing screw clockwise until ball 
joint is seated. 


CAUTION: Do not heat the ball joint or axle to 


_ aid in installation. 
2. Install the snap ring onto the ball joint. 


3. То install the upper ball joint, assemble. the C- 
frame in position on the spindle and repeat Step 1. 


4. Install the spindle and ball Ip my as 
described in this Section. 


Axle Pivot. Bushing 
Removal | 
‘Refer to Fig. 19. 


1. Remove front coil spring as described in this 
Section under Front Spring Removal and 


Installation. 


2. Remove the axle pivot nut and bolt. Puli the pivot 
end of axle down until bushing is exposed. 


3. Install Forcing Screw (T78P-5638-A1), Bushing 
Remover T80T-5638-A2 and Receiver Cup (T78P- 
5638-A4) or their equivalents onto pivot bushing. 
Turn the forcing screw clockwise to remove the 
pivot bushing. 


Installation 
Refer to Fig. 20 and 21. 


1. Place pivot bushing in axle. Assemble Recolver' 


Cup (T78P-5638-A2), Forcing Screw (T78P-5638- 
А1) and Bushing Replacer (T78P-5638-A3) or 
‘equivalents, as shown in Fig. 20. Add four to six 
` washers between head of forcing screw and 
Bushing Replacer (T78P-5683-A3). Install bushing 
into axle, leaving- 0.210-0.290 inch gap between 
the shoulder of the bushing outer metal and the 
face of the І-Веат as shown in Figure 21. ` 


2. Position axle in pivot bracket.and install axle pivot 
bolt through the bracket and axle. Install nut but do 
not tighten at this time. 


3. Install . spring, following ‘the procedure in “this 
Section. Make sure spring is seated. 


4. Lower vehicle and with the weight on the 
suspension, tighten pivot L bolt and nut to 
163-203 N:m (120-150 ft-Ibs). 
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I 
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INSTALLATION . 
CUP C-FRAME ASSEMBLY 


D81T-3010-A4 _ T74P-4635-C Ғ6257-1А 


FIG. 16 Upper Ball Joint Removal 


INSTALLING UPPER 
| ВАШ. JOINT 


ЕРТ 
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T 
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| | ЖАНЫ 
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_ D81T-3010-A4 
` AND ADAPTORS 
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FIG. 17 Upper Ball Joint Installation 


Radius Arm 
Refer to Figs. 22 and 23. 


‚ Removal 


1. Raise the front of the vehicle, and place safety 
з under the frame. Place а jack under the 
axle 


2. . Remove front tires. | 
3. `Disconnect front stabilizer bar (if so — at 


the link. 


NOTE: The axle must be supported on the jack 
throughout spring removal and installation, and 
must not be permitted to hang by the brake hose. If 
the length of the brake hose is not sufficient to 
provide- adequate clearance for removal and 
installation of the spring, the disc brake caliper 
_ must be removed from the spindle according to the 
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INSTALLING LOWER 
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Qí 
Та? Ж 
C-FRAME ASSEMBLY 
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UP CU 
· D81T-3010-A4 D81T-3010-A5 .  F6259-1A 


FIG. 18 Lower Ball Joint Installation 


procedures specified in Section 12-24 Disc 
Brakes—Light and Heavy Duty-Sliding Caliper. 
After removal, the caliper must be placed on the 
frame or otherwise supported to prevent 
suspending the caliper from the brake hose. These 
precautions are absolutely necessary to prevent 
serious damage to the tube portion of the caliper 
hose assembly. 


4. Disconnect the lower end of the shock absorber 
from the shock lower bracket (bolt and nut). 


5. Remove the front spring as outlined in this Section. 


6. Remove the spring lower insulator and seat from 
the radius arm, and then remove the bolt and nut 
that attaches the radius arm to the axle. 


7. Remove the nut, rear washer, insulator and spacer 
(F-150—F-250—F-350) from the rear side of the 
radius arm rear bracket. 


8. Remove the radius arm from the vehicle, and 


remove the spacer (E-150—E-250—E-350) inner 
 insulator and retainer from the radius arm stud. 


Installation 


1. Position the front end of the radius arm to the axle. 

. Install the attaching bolt from underneath through 

the radius arm and axle, and then install the nut 
finger-tight. 


2. Install the retainer, inner insulator and spacer (E- 
150—E-250—E-350) on the radius arm stud and 
insert the stud through the radius arm rear bracket. 


3. Install the spacer (F-150—F-250—F-350), 
insulator, rear washer and nut on the arm stud at 
the rear side of the arm rear bracket. Tighten the 
nut to 109-162 N:m (80-120 ft-Ibs). 


4.  Tighten the nut on the radius arm to the axle bolt 
using the following torque: F-150—F-250—F-350, 
365-446 М-т (269-329 ft-lbs) E-150—E- 250— 
E-350, 326-433 N:m (240-320 ft-Ibs). 


5. Install the spring lower seat and spring insulator on 
‚ the radius arm so that the hole in the seat goes 
over the arm-to-axle bolt. 


6. Install the front spring as outlined in the foregoing | 


procedures in this Section. 
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FIG. 19 Removing Axle Pivot Bushing | 


7. Connect the lower end of the shock absorber to 
the lower bracket on the radius arm with the 
attaching bolt and nut. On the Ғ-150--Ғ-250-- 
F-350, the bolt head must be installed towards tire. 
Tighten the nut to 70-100 М-т (52-74 ft-lbs). On 
the E-150—E- = 350, ша the nut to 55-81 
N:m (40-60 ft-Ibs). 


8. Reinstall front stabilizer bar (if so equipped) to link. | 
Tighten nut to 70-100 М: m (52-74. ft-Ibs). 


9. Reinstall front brake calipers if removed. 


10. Reinstall front tires. 
11. Lower the vehicle. . Е. 


Radius Arm | Rear Bracket—E- 150-E- 250-E-350 


With the radius arm removed from the bracket, 
remove the three rear bracket-to-frame bolts and 
remove the bracket. Position the replacement bracket 
to the frame and install the three attaching bolts and . 
nuts (Fig. 7). Do not completely tighten one at a time. 
Partially tighten all three and repeat in sequence 
until specified torque of 102-142 М-т 0199 ft-lbs) 
is obtained for all. ` 


Jounce Bumper 
Refer to Fig. 24 
Removal 


1. Remove hex head bolt that holds j jounce bumper to 
Frame. Remove Ounce: bumper. | 


Installation 


1. Place the jounce bumper in position under the 
frame and spring upper seat. For F-150—F-250— 
F-350 (4x2) vehicles, position jounce bumper іп. 
rearward set of holes on R.H. side of the frame. 


NOTE: The rearward set of holes are for Е-150—Е- 
250—Е-350 (4x2) vehicles only. The forward set of 
holes are for F-150 (4x4) and Bronco only. | 


22. Install bolt and tighten to 19-29 N-m (14- 22 ft-Ibs) 


for Е-150—Е-250-—Е-350, 25- 40 N: m (209: 30 ft-Ibs) 
for Е-150--Е-250--Е- 350. 
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Jounce Bumper 
F-Super Duty 

Refer to Figs. 6 and 27. 
Removal 


1. Remove the two nuts from the U-bolt that holds the 
bumper mounting bracket to the side rail. 


2. If required, remove the nut that holds the bumper 
assembly to ше pamper mounting bracket. 


Installation 


1. If removed, install the Bumper assembly to the 
bumper mounting bracket. Tighten the nuts to 25- 
40 N-m (18-30 ft-lbs). 


2. Position the bumper and mounting bracket 

| assembly оп the frame side гай. Install the U-bolt 
and tighten the retaining nuts to 25-40 N -m (18-30 
ft-Ibs.). 

Axle Pivot Bracket (Right Side) 

F-150—F-250—F-350 (4x2) 

Refer to Fig. 26 | 

Removal 


1. Remove front spring and radius arm as described 
in this Section and remove the І-Веат Axle and 
wheel spindle assembly. 


2. Remove the four attaching nuts and bolts and 
remove the axle pivot bracket. 


Installation 


1. Position the axle pivot bracket to the 


crossmember. Loosely install the bolts, bolt and 
retainer nuts. Do not tighten -аї this time. 


NOTE: The two rearward vertical bolts must be 
installed with the bolt heads next to the engine oil 
pan to maintain the required clearance. The bolt 

e and retainer assembly must be installed with the 
bolt heads on the inside ` surface of the pivot 
bracket. 


`2. To ensure correct positioning of the axle pivot 
brackets, tighten the two forward (horizontal) 
fasteners to 149 N:m (110 ft-lbs) first. Then, 


BUSHING 
REPLACER 


AXLE . ` | 
T78P-5638-A3 | | FORCING SCREW 


T78P-5638-A1 


WASHERS 


RIR 


RECEIVER CUP 
T78P-5638-A2 


BACKUP 


ТУНЕМЫН WRENCH 


^ F6668-1A 


FIG. 20 Installing Axle Pivot Bushing 
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TO BE INSTALLED AS SHOWN 
MUST BE FREE FROM OIL AND: 
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FRONT OF F6669-1A 


' VEHICLE 
FIG. 21 Axle Pivot Bushing installed 


tighten the two rearward (vertical) bolts and nuts 
(at top of crossmember) to 149 N:m (110 ft-Ibs). 


3. .Install the I-beam axle and wheel spindle 
assembly, front spring and radius arm as described 
in this Section. | 


Front Stabilizer Bar 
E-150—E-250—E-350 


Removal 


1. Disconnect the left and right ends of the front 
 Stabilizer bar from the link assembly attached to 
the І-Веат bracket (Fig. 27). ; 


2. Disconnect the retainer bolts and remove the 
stabilizer bar. 


3. Disconnect the stabilizer link assemblies by 
loosening the right and left locknuts from their 
respective |I-Beam аске: 


Installation 


1. Connect the right and left stabilizer links to their 
respective І-Веат brackets ру sliding the bolt with 
washer through the link, the І-Веат bracket hole 
and toward the inside of the side rail. Tighten the 
washer and locknut to 55-81 М-т (40-60 ft-lbs). 

. The link must be installed with the bend facing 
шыты оп Е-150--Е-250--Е-350 ав shown іп 
ig. 27 


2. Connect the stabilizer bar to the frame side rails by 

. placing the two retainers on the bottom of the side 

rails and tightening the four through bolts to 21-33 
N-m (15-25 ft-lbs) torque (Fig. 27). ` 


3. Connect the stabilizer bar left and right ends to the 
.— left and right link assemblies respectively making 

' sure that the washers and insulators are properly 
positioned as іп Fig. 27. Tighten the retaining nuts - 

to 25-37 Nem (18-28 ft-lbs). 


Front Stabilizer Bar 
F-150—F-250—F-350 (4x2) 
Refer to Fig. 28 

Removal 


1. Disconnect the left айа right ends of the front 
- stabilizer- bar from the link RSS attached to 
the spring seat (Fig. 28). 


2. Disconnect the retainer bolts and remove “the 
stabilizer bar. 
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3. Disconnect the stabilizer link assemblies by - Front Stabilizer Bar 
loosening the right and left locknuts from their 


respective I-Beam brackets. F-Super Duty Chassis Cab 
Refer to Fig. 29 
Installation Removal - 


| Я e ¿ 1. Disconnect the left and right ends of the front 
1. Loosely assemble the entire stabilizer bar system stabilizer bar from the link assembly attached to . 


with both link assemblies outboard of the stabilizer ` the frame side rail mounting brackets. 
bar. Force the stabilizer bar rearward to connect 


the bar ends to the link assemblies. ‚2. Disconnect the retainer bolt and remove the 


stabilizer bar from the front axle. 


| | D | 3. Disconnect the stabilizer link assemblies Бу 
2. Tighten the nuts and bolts retaining the link . "^ removing them from the frame side гай mounting 
: assemblies to the stabilizer bar and spring seat to ` ` brackets. 

71-100 М-т (53-74 ft-Ibs). | —— | 
_ Installation 


3. Check to be sure the insulators are seated in the 1. Loosely assemble the entire stabilizer bar system 
retainers and that the stabilizer bar is centered in . with both link assemblies loosely attached to the 


frame mounting brackets, and the stabilizer bar in 


the assembly. | E position on the- axle. 


"m | | 2. Check to Бе sure the stabilizer bar insulators аге 
Tighten the stabilizer bar-to-frame retainer nuts | ^" Seated in the retainers and that the stabilizer bar is 
and bolts to 37-50 М-т (27-37 ft-lbs). centered on the axle. Attach the stabilizer bar to 

| the axle by assembling the retainers to the axle 
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FIG. 22 Radius Arm Installation—F-150—F-250—F-350 (4x2)—F-250—F-350 Shown 
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че. 23 Radius Arm Assembly—E- -250 and Е- 350 


mounting brackets. Tighten the retainer screws to ` 


48-68 N:m (35-50 ft-lb). 


3. Install the link assemblies to the frame mounting 
brackets using the bolts, washers and locknuts. 


Tighten the locknut tó 70- 100 N:m (52-74 ft-lb). 


4. -Install the link assembly to the stabilizer bar with 2 
cup washers, 2 rubber insulators and 1 locknut. 
Tighten the locknut to; 21-32 N-m (15- 25 ft-lb). 


Front Stabilizer Bar 


F-Super Duty Commercial Stripped Chassis апа 
Motor Home Chassis Vehicles 


Removal ` 

Refer to Fig. 30. 

1. Disconnect the left and right ends of the front 
stabilizer bar from the link assembly attached tot 
he front axle. | 

2. Remove the nuts and bolts connecting the 

| stabilizer bar to the frame. Remove the stabilizer 
bar. 


3. Disconnect the stabilizer bar link assemblies by 
removing them from the axle mounting brackets. 


Installation 


21. Loosely assemble the entire stabilizer bar system 
with both link assemblies loosely attached to the 
axle mounting brackets, and the stabilizer bar in 
position on the frame. 


22. Check to be sure that the ‘stabilizer bar insulators 


are seated in the retainers and that the stabilizer . 
bar is centered on the frame. Attach the stabilizer : 
bar to the frame by assembling the retainers to the 
frame mounts. Tighten the bolts to 40-64 N-m (30- 


47 fl-Ib). 


Front Suspension Twin-I-Beam/Solid-I-Beam ` 


14-21-16 


SHOCK BRACKET 
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3. Install the link assemblies to the axle mounting 
brackets using the bolts, washers and locknuts. 
Tighten to 77-110 М-т (57-81 ft-lb). 


24. Install the link assemblies to the stabilizer bar with 


2 cup washers, 2 rubber insulators and 1 locknut. 
Tighten the locknut to 20-34 N:m (15-25 ft-lb). 


Track Bar 
F-Super Duty Chassis Cab 
Removal 


1. Remove the bolt and nut attaching the track Баг. 


assembly to the mounting bracket attached to the 
number 1 crossmember (Fig. 31). 


2. Remove the bolt and nut attaching the track bar to 


the mounting bracket at the axle. 
3. Remove the track bar. 


Installation | | 
1. Attach the track bar to the number 1 crossmember 


mounting bracket with а bolt and locknut. Tighten 
the nut to 163-203 N:m (120-150 ft-lb). 


2. Attach the track bar to the axle mounting bracket 
with the bolt and nut. Tighten the nut to 163-203 
-М-т (120-150 ft-lb). : 


Front Twin-l-Beam Axle 
. Refer to Figs. 26 and 32. 


Removal 


.1. Remove the front wheel spindle: the front spring, 


and the stabilizer bar (if so equipped) as outlined in 
the foregoing Шы x 
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2. 


3. 


Remove the spring lower seat from the radius arm, 
and then remove the bolt and nut that attaches the 
radius arm to the (I-Beam) front axle. 


Remove the axle-to-frame pivot bracket bolt and 
nut.. | 


Installation 


1. 


52. 


To install, position the axle to the frame pivot ` 


bracket and install the bolt and nut finger-tight. 


Position the opposite end of the axle to the radius 
arm. Install the attaching bolt from underneath 
through the bracket, the radius arm, and the axle. 


Install the spring lower seat and spring insulator on 
the radius arm so that the hole in the seat indexes 
over the arm-to-axle bolt and the pin on the spring 
seat engages the slot in the radius arm. 


Install the front spring as outlined in this Section. 


Install the front wheel spindle and, if so equipped, 
the stabilizer bar as outlined in this Section. 
Lower the vehicle. With the weight on the 
suspension, tighten the axle-to-frame pivot bolt to 
163-203 М-т (120-150 ft-lbs). 


Front Axle 

F-Super Duty Series Vehicles 
Refer to Figs. 5 and 6. 
Removal | 


1. 


9. 


Using a hoist, raise the vehicle by the frame until 
the weight is off the front springs with the wheels 
still touching the floor. 


Remove the wheel and tire assemblies. | 


Remove the caliper assemblies from the rotators 
and hold them out of the way with wire. Refer to 
caliper removal instructions in Section 12-24, Disc 
Brakes—Light and Heavy Duty—Sliding Caliper. 
Install the wheel and tire assemblies with 3 or 4 lug 
nuts finger tight. 


Remove the nuts that hold the stabilizer links to the 
stabilizer bar. Remove the washers and insulators 
and disconnect the links from the Баг. - 

Disconnect the steering drag link from the steering 
arm on the spindle using TOOL-3290-D or 
equivalent. Wire the steering drag link to the frame. 


On Chassis Cab vehicles, remove the nut and bolt 


securing the tracking bar to the axle and. 


disconnect the bar from the axle mounting bracket. 
Remove: the nuts from the U-bolts that hold the 
springs to the axle. Remove the U-bolts and 
stabilizer bar brackets, or jack brackets. 

Raise the vehicle and roll the axle out from under 
the vehicle. | 


Installation 


1. 


2. 


Position the axle so the spring seats on the 1-Беат 
link up with the locating boss on the spring. 


Install the U-bolts and the jack brackets or 
stabilizer bar brackets. Tighten the U-bolt nuts to 
specifications. 

Connect the steering drag link to the steering arm 
on the spindle. Install the castellated nuts and 
tighten to specifications. 

On Chassis Cab vehicles, position the tracking bar 
to the axle, install the nut and bolt. Tighten to 163- 
203 М-т (120-150 ft-lb). 
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5. Position the ends of the stabilizer links onto the 
stabilizer bar. Install the insulators, washers and 
nuts and tighten to 20-34 N-m (15-25 ft-lb). 


6. Install the calipers as described in Section 12-24, 
Disc Brakes—Light and Heavy Duty—Sliding 
Caliper. 


7. Lower the vehicle. 


Spindle Bushing—Bronze 
Refer to Fig. 33 


Removal and Installation 


1. Remove the spindle as described in this Section. 
Install! the spindle in a vise. 


2. On E-150 vehicles (bronze spindle bushings have 
an inside diameter of 0.8600/0.8610 inch) use the 
following tools: Reamer, T53T-3110-DA Bushing 
Remover/Installer Driver, D82T-3110-G and Driver 
Handle, D82T-3110-C. (Fig. 34) 


Оп E-250—E-350 vehicles (bronze spindle 
bushings have an inside diameter of 1.0552/ 
1.0562 inch) use the following tools: Reamer, 
D82T-3110-A, Bushing Remover/Installer Driver, 
D82T-3110-B and Driver Handle, D82T-3110-C 
(Fig. 34). 

On the F-Super Duty, the bronze spindle bushings 
have an inside diameter of 1.301/1.302 inch and 
use the following tools: Reamer, D88T-3110-BH, 
Bushing Remover/Installer Driver, D88T-3110- AH 
and Driver Handle, T80T-4000- W. 


Each side of the Bushing Remover/Installer Driver 
tool is marked with a 'T' or a 'B'. Use the side with 
the 'T' stamping to install the top spindle bushing. 
Use the side with the 'B' stamping to install the 
bottom spindle bushing. 


3. Remove and discard the seal from the bottom of 
the upper bushing bore of the upper spindle yoke. 


4. Remove and install the top spindle bushing first. 
Install the driver handle through the bottom bore. 
Position a new bushing on the 'T' side stamping of 
the bushing Remover/Installer Driver. The bushing 
must be installed on the tool so the open end 
grooves will face outward when installed. Position 
the new bushing and driver over the old bushing, 
insert the handle into the driver and drive the old 
bushing out while the new bushing is driven in (Fig. 
35). Drive until the tool is seated. The bushing will 
then be seated at the proper depth (0.080 inch 
minimum from. bottom of upper spindle boss). 
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FIG. 24 Jounce Bumper Installation—F-150—F-250— `: 
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FIG. 25 Front Axle Jounce Bumper—F-Super Duty 
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Remove and install the bottom spindle bushing. 
Install the Driver Handle through the top bushing 
bore. Position a new bushing on the "В side 
stamping of the Bushing Remover/Installer Driver. 


The bushing must be installed on the tool so the | 
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open-end grooves will face outward when installed. 
Position the new bushing and driver over the old 
bushing in the bottom spindle bore. Insert the 


- handle into the driver and drive the old bushing out 


while the new bushing is driven in (Fig. 36). Drive 
until the tool is seated. The bottom bushing will 
then be seated at the proper depth (0.130 inch 
minimum from the top of the lower spindle boss). 


Ream the new bushings to 0.025-0.076mm (0.001- 
0.003 inch) larger than the diameter of а new | 
spindle pin. Ream the top bushing first with the 

reamer tool. Install the smaller diameter of the tool 
through the top bore and into the bottom bore until 
the reaming threads are in position in the top 
bushing. Turn the tool until the threads exit the top 


‘bushing. Ream the bottom bushing (Fig. 37). The 


larger diameter portion of the tool will act as a pilot 
in the top bushing to properly ream the bottom 
bushing. | | 


Clean all the metal shavings from the bronze 
bushings after reaming. Coat the bushings and 
spindle pin with Long Life Lubricant, C1AZ-19590- 
BA (ESA-M1C75-B) or equivalent. | 


Install а new seal оп Bushing Remover/Installer 
Driver tool on the side with the 'T' stamping. Install 
the handle into the driver and push the seal into 
position in the bottom of the top bushing bore. 


UPPER SPRING 
^ SEAT-5B315 (LH) 


TN. RADIUS 
A ГА АВМ-3405 


SPINDLE 
3106 (LH) 










BOLT-801079 
162-203 N-m 
(120-150 FT-LB) 


RIGHT AXLE ` : 
3006 


F3910-2B 


FIG. 26 Axle Pivot Bracket and Axle Arm Installation—F-150—F-250—F-350—F-150 Shown ` 
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FIG. 27 Front Stabilizer Bar Installation—E-150—E-250—E-350 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


14-21-20 | | Front Suspension Twin-I-Beam/Solid-I-Beam  . i ‚ 14-21-20 





FRONT OF VEHICLE 


d 








FRONT STABILIZER 
BAR-5494 


МАІМ VIEW F-250 AND 350 (4x2) LINK MUST BE — 
| | LOCATED OUTBOARD 


VIEW Z won | 
FRONT OF VEHICLE 


FRONT STABILIZER 


` VIEW FOR F-150 ONLY | ВАВ-5494 
FOR REMAINDER ОЕ COMPONENTS SEE MAIN VIEW i 










STABILIZER BAR 





















































































5494 
BOLT | 
w | I ena PALNUT BOLT ЙА 
' NUT ` NEUCATOR RETAINER SIDEMEMBER 
620482 5484 L-J- 623484 MOUNTING 
| 37-50 М-т NUT B 
(27-37 FT-LB) 620482 
| MS ES 620483 INSULATOR 
FRAME > 620469 (DIESEL ONLY) - 5484 
BRACKET 71-100 N:m 4 | 
5С495 (ВН) (62-74 FT-LB) > 
5C485 (LH) NUT зі ; 
BOLT SNA state GN 620482 | 
"m ut. (27-37 FT-LB) | 38353 
ш | ла EE ONES F-250/350 VEHICLES EXCEPT WITH 
IQ 7.3L DIESEL ENGINE WITH A/C AND 










SUPER COOLING 
VIEW Y 
SEAT 
5A307 (RH) 























: NUT 































| | 5В316 (LH) 
802149 BOLT | a 
805033 т  @ O 20409 
NUT-34992 WE 71-100 Nem 
INSULATOR 365-446 N-m — (52-74 FT-LB) 
| 5484 _ (269-329 FT-LB) —— ` RADIUS 
LINK e) АМ 


ASSEMBLY 
3C140 (LH) 
3C141 (RH) 


BOLT 
805033 







NUT 

620469. 
71-100 N-m 
(52-74 FT-LB) 


BOLT (F-150) 
j - 388727 
FRONT STABILIZER 389574 (F-250/350) 
BAR FOR F-150 THRU 350 (4x2) (F-150 SHOWN) 
VIEW Z - 


: STABILIZER 


| | | ы. BAR 
| | 5494 
805031 
37-50 Nem о RETAINER 
(27-37 FT-LB) 3835: | 


VEHICLES WITH 7.31. DIESEL 
ENGINE, A/C, AND SUPER COOLING 










801527 







F2874-2H 


FIG. 28 Front Stabilizer Bar Installation—F-150—F-250—F-350 (4x2) 
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FIG. 32 Axle Arm Installation--E-150—E-250—E-350 | 7 
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Axle to Upper Ball Joint — | j 
| Axle Pivot Bracket (Left) to | | а T | f 
Axle Pivot Bracket (Left) Side Retainer I 5 I 409. _ | КЕК 
| Axle Pivot Bracket (Right) to Frame Nut || - | - | — | - | 69 | s | 
Ball Joint (Lower) to Axle Nut 129-149 | 910 | = (|>= I -=~ | —. | 
Coil Spring to Lower Retainer Nut | 9515 | 70-100 | 95-135 | 70-100. | 95135 | 170-100 
Coil Spring Upper Retainer to Spring С | 

Seat Nut and Bolt | 13 18 . 28-40 
_Jounce Bumper to Frame Bolt | 1929 | М2 | 1499 | М42 | 2840 | 20950 | 
Lock Pin to Spindle Nut | 5 | 3⁄6 | 
Radius Arm to Rear Bracket Nut | 109-162 | 80-120 | 109-162 | 80-120. | 109-162 | 80-120 
| Radius Arm Rear Bracket to Frame Bolt 105-135 105-135 | 102-142 | 75105 
| Shock Absorber to Lower Bracket Nut P | 
Shock Absorber to Upper Spring | i 2 
Seat Nut | 34-47 34-47 _ 25-37 | 18-28 . 

Shock Absorber Bracket to Radius Arm ; | 
| Nut and Bolt 37-50 27-37 37-50 27-37 — 
Spindle Pin Plug to Spinde Nut | - | =~ | 486 | 55 | 4867 | 350 | 
Stabilizer Bar Link to Bracket 0 . 5274 ` 71-100 | 52-74 561 | 46 | 
Stabilizer Bar Link to Stabilizer Bar. _ 71-100 | 52-74 71-100 — 52-74 | 25-37 ` 18-28 
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F-SUPER DUTY CHASSIS CAB FRONT SUSPENSION TORQUE SPECIFICATIONS 






































Descrip — SM NUMINE: ео a 
[Dag Lito Panes AN ee —| 
1 Steering Linkage to Spindle Nut oo s а 

Spring Shackle to Frame Nut с? | ; | | 20325 | 15920. | 

Spring to Spring Shackle Nut i ЖЕ ELE. | | 16323 | 1245 | 
Па meme [бю 

Tracking Bar Retaining Nuts and Bolts — == — ZEN | 163-28 | 120150 | 

Tracking Bar Mounting Bracket Nuts and Bolts - 

Jounce Bumper Bracket U-Bolt Nuts | a 4 | ë 
Зо Bumper Bracket Мәлік Nasa | ua | 
"рю Rear Hanger Bracket | m | m j 
ЕТ ОСЗ НИ | sx — 

Stabilizer Link to Stabilizer Bar Nut = | | | 21-32 | 

Upper Shock Bracket Nuts | Н Е = _ 70-100 
70100. 


Linkage Adjusting Clamp Nut 


| 81-122 60-90 


 CF6251-2B 


TORQUE SPECIFICATIONS F-SUPER DITY COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS VEHICLES 



















Torque Range 









РИСК ОЕ қығы Se GM. ae 
МК C ВНИИ ЧИН RUNS == NN | 
з Upper — — — — ner A 
[о у у == еы RENI ^ NEM = М 
Ko ч 22 E e ae MEME. — NC 
[et png те T ИЯ О ОИ E —— 
5 Ван А САА 2 — — — | 5 —] — 9m —] 
Steering Arm, Castellated Nut | | | f I 
сөзде Pin Laok Bot мі MON CPI" 
с ИИ д = == 
| Stabilizer Link to Stabilizer Bar Nr: |) зз |) 155 | 
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SPECIALSERVICETOOLS 


Description I | 







ыы | ріка  ” | 
D81T-3010-A. Ball Joint Service Set (Adapter Tools) F-150-250-350 (4x2) | 


eramos [ты |Еізю90(а)7іл Бел Aces | 
[ташла [ваз _ [ево Service — E250 — SED 
[тютюн | Driver Hence 7777 | ерде Bushing бемо ЕФИМ, — 
Troano Гаете T spinde Busting Senio — E150 | 
Duran | Bushing Removerinsaler Dwar | Spindle Busting Serie — Et — O 
[тютзлз | Front Suspension Bushing Tool | Use with T76P-5698A €: 


















T85T-5638-A І-Веат Bushing Remover/Replacer |-Веат Bushing Service | "x 
0887-1108 F-Super Duy EHE 
D88T-3110-A 






Bushing Remover/Installer Driver -F-Super Duy . ; | | 
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<Ғ-150 (4х4) and Bronco Equipped with 


Quad Front.Shock Absorbers .......... 14-22-5 


14-22-1 
: п š a А 
SECTION 14-22 Front Suspension—4-Wheel Drive 
SUBJECT PAGE SUBJECT PAGE 
‚ DESCRIPTION reve о .REMOVAL AND INSTALLATION (Cont'd) 
Front Shock Absorber............ rss. 14-22-1 Front Shock Absorber (Cont'd) | 
Front Suspension ........................ 14-22-1 ` F-250/F-350 (4x4) ...................... 14-22-5 
Bronco, F-150 (4х4) .................... 14-22-1 Front Spring: сасе ано ааб ача 14-22-1 
Е-250 (4х4) with Dana 44 or 50 Front | Ғ-150 (4х4), Вгопсо .................... 14-22-1 
Drive Axle ........................... 14-22-1 Ғ-250, Е-350 (4x4) .......... Ni s АЕ 14-22-5 
F-350 (4x4) with Dana 60 Monobeam . Б Front Stabilizer Ваг ................... 2... 14-22-8 
Front Drive Axle ............ Aus inea . 14-22-1 ` Bronco and F-150 (4x4) ............. .... 14-22-8 
REMOVAL AND INSTALLATION Е-250 (4X4) ............................ 14-22-8 
' Axle Housing Pivot Bushing | "КК EA 14-22-7 Front Wheel Spindle ....... or nC 14-22-5 
Axle Pivot Bracket ....................... 14-22-7 Jounce Bumper ........ Er ЕРЕКЕ rur. 14-22-8 
.. F-150 (4x4) and Bronco . | —— t . 14-22-7 . Radius Arm ................ 24........... 14-22-7 
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Front Driving Axle ...... а ads qawapi 14-22-7 SPECIFICATIONS .............:............ 14-22-12 
Front Shock Absorber ....... азат калак (4529255 VEHICLE APPLICATION sya Eas безе ама 14522-1 





VEHICLE APPLICATION | | 
Applies to F-150 Through F-350 (4x4) and Bronco. 


DESCRIPTION 


Front Suspension 
Bronco, F-150 (4x4) 


The Bronco and F-150 (4x4) Independent Front 
Suspension (IFS) system (Fig. 1) is composed of a two- 
piece front driving axle assembly, two coil springs and 
two radius arms. 


The front driving axle consists of two independent 


axle arm assemblies. One end of each axle arm 
assembly is anchored to the frame. The other end of 


each axle arm assembly is Supported by.the coil ‘Spring z 


and radius arm. 


F-250 (4x4) with Dana 44 or 50. Front Drive Axle ` 


The F-250 (4x4) Independent Front Suspension (IFS) 
system (Fig. 2) has a Dana 44 or 50 two-piece driving 


axle attached to the frame with two semi-elliptic, leaf- ` 


type springs. Each spring is clamped to the axle arm 
assembly with two U-bolts. The rear eye of the spring is 
attached to the hanger bracket. The front of the spring 
is attached to а shackle bracket. 


The shock absorbers are the direct, double- -acting 


type. They are attached to: a frame bracket at the top | 


and to the U-bolt spacer plate at the bottom. 


F-350 (4х4) with Dana 60 Monobeam Front Drive 
Axle 


The F-350 (4x4) has a ала 60 Monobeam one-piece - 
driving axle attached to the frame with two semi- . 


elliptical;.leaf-type springs (Fig. 3). Each spring is 
clamped to the axle assembly with two U-bolts. The rear 
eye of the spring is attached to the hanger bracket. The 
front of the spring is attached to a shackle bracket. On 
the right spring cap, a tracking bar is attached with the 
opposite end mounted on the crossmember. 


The shock absorbers are the direct double-acting 
type. They are attached to a frame bracket at the top. 
and to the U-bolt spacer plate at the bottom. 


. Front Shock Absorber 


CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 kPa (135 psi). 

Do not attempt to open, puncture or apply heat to. 
the shock absorbers. 


The hydraulic shock absorbers are of the direct, 


double-acting type. They provide a continuous 


dampening effect both on compression and rebound. 
These shock absorbers are of telescopic design with 


rubber grommets at the mounting points for quiet ` 
operation. The shock absorbers are sealed, non-. 
adjustable units and must be replaced | as complete 
assemblies. - 


REMOVAL AND INSTALLATION 


Front Spring ` 

‚ F-150 (4x4), Bronco | 

Removal  . | 

21. Raise the vehicle on а hoist and remove the shock 


'absorber-to-lower bracket uL. bolt and nut 
(Figs. 1 and 4). | 


2. Remove spring lower retainer attaching nuts from 
inside of the spring coil.. 


3. Remove spring upper retainer attaching screw and 
remove the upper retainer. ` 


4. Position safety stands under the frame side rails 
and lower the. axle enough to relieve tension from 
the spring. 


NOTE: The axle must be supported on the jàck 
throughout spring removal and installation, and 
must not be permitted to hang by the brake hose. If 
the length of the brake hose is not sufficient to 
provide adequate clearance for removal and 
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FIG. 1 Front Suspension Bronco, F-150 (4x4) 
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FIG. 2 Front Suspension—F-250 (4x4) with Dana 44-IFS-HD and 50 IFS—Front Drive Axle 
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FIG. 3 Front Suspension—F-350 (4x4) with Dana. Model 60 Monobeam Front Drive Axle | 
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. installation of the spring, the disc brake caliper 
must be removed from the spindle according to the 
procedures specified in Section 12-24, Disc 
Brakes—Light and Heavy Duty—Sliding Caliper. 
After removal, the caliper must be placed on the 
frame or otherwise supported to prevent 
suspending the caliper from the caliper. hose. 
These precautions are absolutely necessary to 


prevent serious damage to the tube porton of the 


caliper hose assembly.. 


5. Remove the spring, lower retainer, and lower the 
spring from the vehicle. 


installation 


: 1. Place the spring in position and slowly raise the 
© ` front axle. Insure springs are positioned correctly i in 
the upper spring seats. 


22. Position the spring lower retainer over the stud and 


lower seat and install: the attaching nut 94-134 ` 


N-m (70-100 ft-lbs). 


3. Position the upper retainer over the spring coil and 
install the анас screws 18-24 N:m (13-18 
ft-Ibs). 


4. Position the shock absorber to the lower bracket 


and install the attaching bolt and nut with the bolt 


head towards the tire. Tighten the bolt and nut to 
71-100 N:m (52-74 ft-Ibs) as listed at the end of 


this Section. Remove s el. е and lower the | 


vehicle. 


Front Spring 
F-250, F-350 (4x4) 
Removal 


1. Raise the vehicle frame until the weight is off the 
. front spring with the wheels still touching the floor. 
. Support the axle to prevent rotation. | 


2. Disconnect the lower end of-the shock absorber 
from the U-bolt spacer. Remove the U-bolts, U-bolt 

_ сар and spacer. For those vehicles equipped with 

a Dana Model 60 Monobeam front drive axle, 


remove the two bolts which retain the tracking Баг. 


to the right spring сар апа tacking, bar mounting 
bracket (Figs. 2 and 3). 


3. Remove the nut from the hanger bolt retaining the 
spring at the rear. Drive out the hanger bolt. 


4. Remove the nut connecting the front shackle and 
spring eye. Drive out the sacs bolt ang remove 
the spring. > .: | 


Installation 


1. Position the new spring on | the spring seat. Install: 
the shackle bolt, (Fig. 2), through the shackle and 


| spring 163-203 N-m (120-150 ft-lbs). 
2. Position the rear of the spring to allow the rear 


hanger bolt to be installed. Install the nut and - 


tighten to 163-203 М-т (120- 150 ft-lbs). 


3. Position the U-bolt spacer and place the U-bolts in | 


position through holes іп the spring seat сар. 
Install but do not tighten the U-bolt nuts. For those 
vehicles equipped with a Dana Model 60 
- Monobeam front drive axle, with the vehicle іп the 
"CURB" position, connect the tracking bar to the 
tracking bar mounting bracket and right spring cap. 


4. Connect the lower end of ine shock absorber to. 


the U- bolt spacer. 
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5. Lower the vehicle and tighten the U-bolt nuts to 
115- 163 N:m (85-120 ft- 109). - 


Front Wheel Spindle 


Refer to Section 15-34, Dana Model 44 and 50 Front 
Driving. Axle and Section `15-32, Dana Model 60 
Monobeam Front Drive Axle under Steering Knuckle, 
Removal and Installation for to replacement on 

4-wheel drive front axles. |. 


_ Front Shock Absorber ^ 


F-250/F-350 (4x4) 
Refer to Figs. 2 and 3. 


' CAUTION: The low pressure gas shock absorbers 


are charged with nitrogen gas to 931 kPa (135 psi) 
for 1 inch and 1 3/16 inch bore, and 1034 kPa (150 
psi) for 1 3/8 inch bore. Do not attempt to open, 


puncture or apply heat to the shock absorbers. 
. Removal 


1. Remove the nut and bolt that retains the shock . 
- absorber to the upper shock bracket. 


2. Disconnect the lower end of the shock beeen 
from the U-bolt plate. (bolt and пий). 


23. Compress the shock absorber and remove. 


installation 


1. Insert shock absorber into the upper shock 
bracket. Insert bolt and tighten nut to 70- 199 Nem. 
(52-74 ft-lbs). 


2. Attach the lower end of the shock Баб Бө to the 


U-bolt plate by installing the .nut and bolt. Tighten 
to 70-100 N:m (52-74 ft-lbs). > 2 


Е-150 (4х4) and Вгопсо Equipped with Quad 
Front Shock Absorbers | 


Refer to Fig. 4. 


' CAUTION: The low pressure gas shock absorbers 


are charged with nitrogen gas to 931 kPa (135 psi) 
for 1 inch and 1 3/16 inch bore and 1034 kPa (150 
psi) for 1 3/8 inch bore. Do not attempt to. open, 
puncture or apply heat to the shock absorbers. 


, Removal 
21. For forward and: rearward of front axle shock 


absorber installation, insert a wrench to hold the 

upper shock absorber retaining nut. Loosen the: 

stud by turning the hex provided on the exposed 
- (lower) part of the stud and remove nut and 
washer. 


2.  Disconnect the lower end of the shock absorber 


from the bracket, bolt and nut for rearward of front 
axle installation, and nut and washer for forward of ` 
front axle installation. 


3. Compress the shock absorbers ` and remove. 
4. Cut out insulators from upper spring seat. 


- Installation 


1. Insert new опе-ріесе insulators: into the don 
. surface of the upper spring seat (use 3039 solution : 
to aid in installation). 


2. Insert shock absorber stud through ТРУ 
Replace steel washer and hand start nut. While 
~ holding the nut as described in Step 1 of Removal, 
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FIG. 4 Quad Shocks—Installation—Bronco and F-150 (4x4) 


- 








T THIS p 
(зонта 
| OUTBOARD 


VIEWS V АМО О — 
NUT-620468 





. - NUT-620604 Ф: | | | Є 
Э | RETAINER 07:388833 S/A | 
| 5A349 . ax & | 
‚ BOLT LEFT ~~ \(70-100 FT-LB) 6/4» E SHOCK-18045 : 
. . 801079 ‚ “АХЕЕ ARM HÜBBER ON. s <= <“ oy < 
162-203 N‘m Е c MN ( 
| 22-2 VIEW X STUD-390678 | 803075 (0 Quem dA | 37-50 Nem 
105-149 Nm | BRACKET NUT 326-352 Nm ©. ,LOWER N ЧЕ 0557 || 2 
(7-110 FT-LB) 38183 (LH) 2. Йылы ала Жб NUT-620469 
438095 (RH) R NUT-34992 POWER TIGHTEN 30 a ей 71-100 М-т 
177775 Ф ‚МУ 109-163 Nm | ТО 258-311 N-m 03316 a d» (52-74 FT-LB) 
i O.. | (80-120 FT-LB) (190-230 FT-LB) | QUE — Ñ . 
| | | Ð sHocK | 
Ж. NT 12 <> = BRACKET ' 
ЕР 620469 2 ip 18126 
W) .| -95-110 Nm I "NO RADIUS 
d NN 379572 (70-100 FT-LB) А QA | ARM . 
РЕ NC ne Nba | 3405 (АН) 
қ-ғы ; Ж. 222 А 3А292 (LH) 
. | P OUTER "BOLT-805033 . 
| /. EE INSULATOR ` WASHER-18040 : (MUST BE INSTALLED |. 
| Ca ANNER - ^. 3A184 CONCAVE SURFACE _ IN DIRECTION SHOWN) |. 
Е SPACER-3B244 . FRONT LOWER ME. | DN BOLT-58740 HAND TIGHTEN 
FRONT RETAINER ` | 5НОСК ВВАСКЕТ 7 -BOLTS-40954 (2 REQ'D) TO 433-460 N-m (320-340 FT-LB) | 





18A153-LEFT _- 


| 14-22-6 


“ 


CLAMPS MUST ВЕ INSTÁLLED ІМ 
'POSITION SHOWN WITHIN = 45° 
40-57 N:m (29-42 FT-LB) . Ж 






BOLT-801079 
22. 163-203 Мет 














620604 










INSTALL 


CROSSMEMBER 


VIEW W 





WASHER-802084 


















so n 34-47 М-т | 
| ue (25-35 FT-LB) ТАЯ 
. NUT-802073 WASHER . 18198 
104-149 Nm. BOLT 802084 сая | 
(77-110 FT-LB) Š - RETAINER i | 
| dm 802246 . INSULATOR | 
5 | 18198 FRONT SPRING | 
7. 7) UPPER MOUNTING 
AXLE PIVOT | ‚ RETAINER-5A333 
“BRACKET NUT-802073 Е | 
3K090 104-149 Nm |. FT 
| (77-110 FT-LB) |" 5 
. (13-18 FT-LB) 














































28-35 М-т (20-26 FT-LB) . 
VIEW. 2 


POWER TIGHTEN TO 
364-446 N-m (269-329 FT-LB) 


F2858-2J 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


_14-22-7 | 


Front Suspension—4-Wheel Drive 


14-22-7 


tighten to 34-47 N-m (25- -35 ft-Ibs) by turning the 
hex provided on the stud. 


3... Рог the rearward of front axle shock absorber 
: installation, attach the lower end of the shock 
absorber to the bracket by installing the nut and 


bolt with the bolt head installed toward the tire. . 
Tighten to 70-100 М-т (52-74 ft-lbs). For the 


forward of front axle shock absorber installation, 
attach the lower end of the shock absorber to the 
" bracket by installing washer (concave surface to 
nut) and tighten nut to 95-136 №: т (70-100 ft- Ibs). 


Front Driving Axle | 


Refer to Section 15-34, Dana Model 44 and 50 Front 
Driving Axle and Section 15-32, Dana Model 60 


Monobeam Front Drive Axle for front axle removal and 
installation procedures on Bronco, F-150—F-250— 
F-350 (4x4) 4-wheel drive vehicles. 


Radius Arm ° 
F-150 (4x4), Bronco 
Removal : 

Refer to. Figs. 1 and 4. 


1. Raise the vehicle and position safety stands under 
the frame side rails and a jack such as Rotunda 
Hydraulic Floor Jack 077- 00002 or equivalent 
under the axle. | 


2. Remove the front wheel апа tire assembly. Refer ` 
to Section 11-02, Wheels and Tires, for procedure. 


3. Disconnect the front stabilizer bar (if so equipped) | 


at the stabilizer link. 


4. Remove the shock absorber-to-lower bracket 
. attaching bolt and nut and pull the shock absorber 
free of the radius arm. . ` 


5. Remove spring lower retainer attaching bolt from 
` inside of the spring coil. 


6. Loosen the axle pivot bolt. ` 


7.. Remove the nut attaching the radius arm to the 
frame bracket and remove the radius arm rear 
plastic spacer and insulator. Lower the axle, 
remove the lower spring retainer, insulator and 
spring seat and allow the axle to move- forward. 


NOTE: The axle must be supported on the jack 
throughout spring removal and installation, and 
must not be permitted to hang by the brake hose. If 
the length of the brake hose is not sufficient to 
provide adequate clearance for removal and 
installation of the spring seat, the disc brake 


caliper must be removed from the spindle. 


according to the procedures specified in Section 
12-24, Disc Brakes—Light and Heavy Duty— 
Sliding Caliper. After removal, the caliper must be 
placed on the frame or otherwise supported to 
prevent suspending the caliper from the caliper 
hose. These precautions are absolutely necessary 
to prevent serious damage to the tube роп, of 
the caliper hose: assembly. 


8. Remove the two bolts attaching the front axle to 
| . radius arm bracket to axle tube. 


9. Remove the bolt and: stud Знаев radius агт to 


= axle. 
10. Remove the front axle radius arm bracket. 


11. Move the axle forward and remove the radius arm 
from the axle. Remove the radius arm from the 
frame’ bracket. . 


Installation 


1. Clean all the mating surfaces between the adus | 
arm, axle and bracket prior to re-assembly. 


2. Position the forward washer and insulator on the 
rear of the radius arm and insert the radius arm into 
_.the frame bracket. 


3. Position the rear spacer, insulator and washer on 
the radius arm and loosely install the attaching nut. 


4. Position the radius arm and rom axle to С агт 
| bracket оп the axle. Eo Ses 


5. Loosely installa new stud and: bolt attaching the 
=- radius arm to the axle. 


NOTE: New stud and bolt are required because of 
the adhesive coating on the original bolts. If new 
fasteners are not available, thoroughly clean the 
old fasteners and apply Loctite No. 242 or 
equivalent to the threads of the fasteners. | 


6. Tighten the.radius arm rear anacning; nut to 109- 
163 М-т (80-120 ft-lbs). 


7. Install and tighten the bracket to axle attachment 
screws to 27-35 М-т (20-26 ft-lbs). Ñ 


8. Tighten the radius arm (hand tighten) to axle lower - 


bolt to 432-460 N-m (320-340 ft-lbs) and the upper 
stud type bolt to 324-351 N:m (240- 260 ft-Ibs) 
(hand tighten). 


9. Position the spring lower seat with the locating tab 
positioned in the radius arm notch spring insulator 
and retainer to the spring and axle. Install the lower 
spring retainér and оп nut to xd 134 às m кү 
100 ft-Ibs). 


10. Position the Shock absorber to the lower. bracket 
and install the attaching bolt and nut and tighten to 
71-100 N:m (52-74 ft-Ibs). 


NOTE: It is important that the bolt be installed with 
the head toward the tire to maximize clearance to 
brake system components. ` - 


11. Connect the front stabilizer bar (if so equipped) to 
the stabilizer link. Tighten nut to 70-100 М: m (52- 
74 ft-Ibs). 


12. Reinstall front calipers if removed. "speci: brake 
hoses for damage. | 


13. Reinstall the front wheel апа tire assembly. Refer 


to Section 11-02, Wheels and Tires, for procedure. 


_ 14. Lower vehicle and, with the weight on the 


suspension, tighten axle pivot bushing bolt and nut 
to 163-203 N:m (120-150 ft-Ibs). 


_ Axle Housing Pivot Bushing 


Removal and Installation. 


Refer to Section 15-34, Dana Models ІҒ5-44, 
IFS:44HD and IFS-50 Front Driving Axle and 15-32, 
Dana Model 60 Monobeam Front Drive Axle, under Axle 
Housing Pivot Bushing—Removal and Installation for 


. correct. service. procedures on Bronco—F-150— 


F-250—F-350 (4x4) vehicles. E 
Axle Pivot Bracket | 


.F-150 (4x4) and Bronco ` 


Refer to Fig. 1. 
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Removal 


4. Remove the frovit axle as described in the 
Removal and Installation portion of Section 15-34, 


' Dana Models IFS-44, IFS-44HD and IFS-50 Front | 


Driving Axle. 


52. Remove the retainer and bolts attaching the pivot 
bracket to frame. Refer to View X in д 1. 


Installation 


1. Position the axle Divot bracket to the Е 
and loosely assemble the bolts, retairier assembly 
‚апа nuts: Do. not tighten at. this time. 


NOTE: The two rearward vertical fasteners must 
be installed with bolt heads adjacent to the engine 
oil рап to maintain required clearance. The bolt 
and retainer assembly must be installed with bolt 


‚ heads on the inside of the pivot bracket surface. 


2. То ensure correct positioning of the axle pivot 
bracket, tighten the two forward fasteners to 149 
N:m (110 ft 165), first. Then tighten the two 

_ rearward vertical nuts and bolts in the top of the 
crossmember to 149 N-m (110 ft Ibs). 


3. Install the axle, front spring, radius arm, and wheel 


spindle as described in this Section. 
Axle Pivot Bracket ` | 
F-250—(4x4) | 
Refer, to. Fig. 2. 
Removal / 


1. Place supports securely under the axe | arms and 


remove the axle pivot bolts... 


. WARNING: IF THE AXLE- ‘ARMS АВЕ NOT 
SECURELY SUPPORTED, THE AXLE ARMS 
WILL DROP SUDDENLY 4-6 INCHES. | 


2. ІТ necessary, ргу the axle out of the bracket and 
lower the axle. 


3. Remove; and discard :all axle pivot bracket to 
crossmember fasteners and remove the axle pivot 
brackets (Refer to View: М, Fig. 2). 


NOTE: If .necessary, raise the engine to provide 
access to the vertical fasteners in the бы of the 
crossmember as follows: ' 


A. Loosen thè right and left. engine mount bolts. 


B. Align the fan blade to clear the shroud and 
‚газе the engine 2 inches. Make sure the air 


cleaner does not соте -іп contact with ше: 


_ firewall. 
С. Block engine securely | in place.” 
Installation 


1. Position the axle pivot bracket to the crossmember 
and loosely assemble the bolts retainer assembly 
and nuts. Do not tighten at this time. 


NOTE: The vertical fasteners: for each pivot 


bracket must be installed with bolt heads adjacent 


to the engine oil pan to maintain. required 
clearance. Horizontal fasteners must be installed 


with the bolt heads on the inside surface of the ` 


pivot brackets. Refer to View W in Fig. 2. 


2. То ensure correct positioning -of the axle pivot 
| brackets, hapten the horizontal fasteners in the 
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side of the crossmember first. Tighten to 149 Nem 
(110 ft-Ibs). Tighten the vertical fasteners in the top 
. Of the crossmember to 149 М-т (110 ft-Ibs). 


3. Position. the axles in the pivot bracket. Install the 


pivot bolt and tighten nut to 200 N -m (150 ft-Ibs). 


4: Remove the blocks under the engine and lower the 
engine into position. Tighten the bolts to 
specification’ listed in the appropriate engine 
Section in, Group 21 or Group 22, ащ Тгиск 
Engine Shop Manual (Volume В)". 


Jounce Bumper 
Refer to Figs. 2 and 3. 


Removal 


1. Remove the hex head bolt that ‘holds jounce 
bumper to frame. Remove jounce bumper. . | 


Installation = 
1. Position jounce bumper in forward set of holes in 
frame. 


NOTE: The rearward set of holes on the “right 
‚ bumper only are for F-150—F-350 (4x2) vehicles 
only. The forward set of moles are for F-150 (4x4) 
. and Bronco only. 


2. . Install the hex head bolt and tighten to 19-29 N- m 
` i. (14-22 ft-lbs), 


| Front Stabilizer Bar 


Bronco and ‘F-150 (xa) 


Removal 
Refer: to Fig. 5. 


1. Remove nuts, bolts and washers Gonnacting the 
stabilizer bar to connecting links. Remove-nuts and 
bolts of the stabilizer bar retainer. 


2. Remove stabilizer bar retainer. 
3. Remove the stabilizer bar and.insulator. 
NOTE: The stud does not have to be removed. 


The bracket to frame assembly may be removed. 
- - but not the ҰТА crossmember.  - 


t 


Installation : 
1, Install. insulators on \ stabilizer bar. . 


2.. Position stabilizer bar. with insulators to mounting | 
- brackets and install attaching nuts and bolts. 
Tighten retainer nuts to 37-50 М-т (27- 37 ft-Ibs). 


3. Reinstall link to. stabilizer attaching pork: and nut. 
. . Tighten to 71-100 N-m Ger 74 ft- xd: 


F-250 (4х4) | 
Removal . 
Refer. to Fig.. 6. 


1. > Remove.bolts, washers and nüts securing the links 

-to spring seat caps (both sides). For those vehicles 

. equipped with a Dana Model 60 Monobeam Front 

Drive axle, remove the nut, washer, and bolt 

securing the links to the mounting brackets (both . 
sides). Remove nuts, washers and insulators 
connecting links to stabilizer. bar. Remove link 

assemblies. ' | 


Мау. бе purchased as а separate item. 
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2. Remove nuts and bolts securing retainers to 2. Tighten nuts connecting links to spring seat caps 


mounting bracket and remove retainers. | . on both sides, 70-100 N:m (52- 74 ft-lbs). ` 
3. Remove stabilizer bar. | | | 3. Tighten nuts connecting links to stabilizer bar, 21- 
1. To reinstall, replace the components in reverse 4. Tighten nuts and bolts connecting retainers ` to d 


order of disassembly without tightening bolts. . U Ша bracket, 34-48 N:m (25-35 ft-lbs). 
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“FIG. 6 Front Stábilizer Bar Installation—F-250 (4x4) with Dana 44 IFS-HD and 50 IFS—Front Drive Axle. 
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“SPECIFICATIONS 
_ FRONT SUSPENSION TORQUE LIMITS — F-150/F-250 (4x4), BRONCO 


Radius Arm to Axle, Upper Stud | E | _ Bronco, F-150 (4x4) ` ` 
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Description 

Bumper Mounting Bracket to Frame . 
Bumper to Mounting Bracket 

Front Shock Bracket to Frame 

Front Shock to Shock Bracket — Upper ` 
Front Shock to Spacer Plate Bracket — Lower 
Front Spring Assembly to Shackle | 
Front Spring Assembly to Spring Bracket - 


25-40 Я 


‚70-100 
70-100 | 


Я Я * 
. 





Front Spring Shackle to Frame 203-285 | 
‚ Stabilizer Bar Link Assembly Mounting Bracket to Frame . . 48-68 
Stabilizer Bar Link Assembly to Mounting Bracket: . 70-100 | 
Stabilizer Bar to Link Assembly 
‘Tie Rod End to Spindle Arm 100 
104-149 
115-163 
[ового Stabilizer Bar Mouning Bracket —RH — | 4868 
48-68 
“ж СҒ4585-2С | 
7-0 | -= DAVE GRAHAM INC. 2012 
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SPECIAL SERVICE TOOLS : : 






, 
` 





Front Drive Axle Suspension Bushing Removal and Installation 


[Number | Description | Application _ ae 
И СЕТЕ — [— — C CC o 
И СЗТ ost |= — CCC C C C C CC C s s C s 
И СЕТЕ ЕЕ |= C C C C sss О 
Отава | Tie Rod Adjustment Tool — | 
Tooo | Tie Rod End Remover о 


Front Suspension Bushing Tool Set 


CF3020-2C 
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SECTION 14-31 Rear pan taae aiino Springs 
SUBJECT PAGE . SUBJECT | | PAGE ` 
ADJUSTMENTS | | | poi REMOVAL. AND INSTALLATION (Cont'd) | 
Vehicle Lean ...... PPP ces, 14-31-3 ` Rear Spring. (Cont'd) | : 
DESCRIPTION uu - E-250-E-350 sexi oss hien EN . 14-31-9 
Rear Shock Absorber ..... Sua exa e xa. ЗЕ. - F-150—F-250—F-350 (4x2) (4x4), F-Super | 
Rear Suspension ..................... 2... 14-31-1 ` "Duty Chassis Cab, Stripped Chassis, | 
DIAGNOSIS AND TESTING | Motor Home Chassis and Bronco ep 14-31-9 
Rear Leaf Spring Squeak ................. 14-31-1 Rear Stabilizer Bar ....................... 14-31-10 
REMOVAL AND INSTALLATION ` 8 | Е-150—Е-250—Е-350 (4х2) (4х4), Е-$ирег 
Rear Shock Absorber—Econoline ....... ... 14-31-3 . Duty Chassis Cab, Stripped Chassis, | 
Rear Shock Absorber—F-Series Vehicles Motor Home Chassis апа Вгопсо. ..... 14-31-10 
and Bronco ........................... 14-31-4 SPECIFICATIONS ..................... .... 14-31-19 
Rear Spring ........... ee EUN ——— M 14-31-9 VEHICLE APPLICATION ................ NOI 14-31-1 
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VEHICLE APPLICATION 


Applies to E-150—E-350, F-150-—F-350, F-Super Duty 
Chassis Cab, Stripped Chassis, Motor Home Chassis 
‚апа Bronco Vehicles. 


_ DESCRIPTION 
Rear Suspension 


Semi-elliptic, leaf-type springs are used for the rear 


axle suspension. The forward end of each spring is 
attached to a bracket on the frame side member. The 
rear end of each spring is shackled to a bracket on the 
frame side member. (Figs. 1 through 11). 


Optional auxiliary rear springs are mounted on top of 
the main spring with free ends. These provide load 
carrying capacity and stability. Auxiliary springs are 
standard on all. Ғ-350 and all F-Super Duty series 
vehicles (Figs. 3, 4, 5, 6 and 8). 


Rear Shock: Absorber 


Both the hydraulic shock absorbers and the low 
pressure gas shock absorbers are of the direct, double- 
acting type. They provide a continuous dampening 
effect both on compression and rebound. These shock 
absorbers are of telescopic’ design with rubber 
grommets at the mounting points for quiet operation. 
The low pressure gas shock absorbers are sealed and 
charged with nitrogen gas to reduce shock absorber 
fade and improve vehicle ride. The shock absorbers are 
sealed, non-adjustable units and must be replaced as 
complete assemblies. | 


. DIAGNOSIS AND TESTING 


Rear Leaf Spring Squeak 


То correct a squeaking condition at the rear leaf 
springs, first determine whether it is the spring loose 
bolts, or the shackle bushings squeaking. № it is 
determined to be loose bolts, tighten them. If it is the 


bushings, replace them. If it is the springs, install spring . 


tip liners to correct the. squeak. If the original spring clip 


is damaged during removal, install a new service spring: 


clip. Also check for metal burrs rubbing between the 


leaves such as the clip rivet. These ` burrs should be 
removed. 


Tip Liner Installation 


1.. Raise the vehicle by ШЕ frame SO that the rear axle 
hangs freely. 


2. Bend the spring clip to provide clearance between 
the spring leafs, allowing insertion of the liners. A 
pry-bar may be used between the leaves to provide 
additional clearance for insertion of liners. 


3. ` Slide the liner (5586) between the leaves until the 
. Мег extends approximately 6.35тт (0.25 inch) 
beyond the tip of the lower leaf. Do not attempt to 
install a liner between the lowest primary leaf and 
the short, 12.70mm (0.50 inch) thick secondary 
leaf found at the bottom of the leaf stack on some. 
assemblies. 


4. Set the rear axle on a stand to load the rear leaf. 
springs placing the leafs in contact with one 
another at the clip locations. 


5. Reinstall production clips or install the TOP ARONEN 
| service clip. 


NOTE: On some of the tip finer: sections of the edge 
used to center the liner on the spring leaves may need 
to be trimmed off to accommodate the Spring clip. 


Service Spring Clip Installation 
‚ Refer to Fig. 12. | 


1. Load the геаг leaf springs with the rear of the 

vehicle supported, either directly by the rear axle or 

. by the tires. The spring leaves should all be in 

contact with one another at the intended clip 
location. 


2. Remove the damaged clip by prying back the ends ` 
. ofthe clip which are folded across the leaf spring 
until the clip can be freed from the spring. On some 
clips it will also be necessary to pry the locating pin 

out of the locating hole. (Locating holes are the 
holes punched out of the lowest leaf the clip 
encircles which indicate the proper spring. clip 
location.) | 
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14-31-2 — Rear Suspension—Leaf Springs 14-31-2 
| -620484 SPRING 
FRONT OF VEHICLE 100-156 Nm ASSEMBLY. — AUXILIARY SPRING 
К. | (75-115 FT-LB) 3860 —Z _ BRACKET-5700 










AUXILIARY [ 
SPRING-5588 | 


SPRING ` 
ASSEMBLY 
NOTE: “FRONT” B 5560 - 
THIS END 


NUT NOTE: INSTALL CONCAVE 
620469 SURFACE TO NUT 
70-100 N-m ` 
{52-74 FT-LB) 


BRACKET 


. WASHER 
18040 


SHOCK ` 
ABSORBER 
` 18080 


FIG. 1 Rear Spring Installation—F-150 (4x2) 


3. Make sure the locating hole is clean and free of 


debris. 


4. Position the lower part of the service clip (5724) 
across the width of the underside of the spring, 
such that the hole in the clip lines up with the 
locating hole in the spring. The legs. of the clip 
lower half should extend down from the bottom of 

the spring. | 


5.. Insert the drive rivet that comes with the clamp 
. through the hole in the lower part of the service clip 


into the hole in the spring leaf. The flat face of the | 
rivet flange should rest against the clip lower half. 


6. Fully seat the rivet with a hammer. If there is not 
enough room to hit the rivet directly with a hammer, 
a punch may be used. The slotted legs of the clip 
lower half should .extend downward, the outer 
surface of the legs flush with the sides of the leaf 
spring. 


7. Place the rubber service clip liner across the top of 
the leaf spring, directly above where the bottom 


a 
м 


d t3 7 


A 
2 
m) 


(75-115 FT-LB) 





i! VIEW X 


INSTALL SPRING ` 
WITH LARGE 

DIA. EYE- 
FORWARD 





| PS RIVET 


BUMPER 
5A636 


. МЕМ OF AUXILIARY SPRING 
FRAME MOUNTED BRACKET 


BOLT-804028 NOTE: INSTALL WITH 
100-155 М-т ` CLOSED END FORWARD 


75-115 FT-LB 
š ! SHACKLE 
577 


REAR SHACKLE 


E а. 
NUT-620484 
100-155 М.т NUT 


620484 | МЕМ/ X 


BOLT-804028 
100-155 N-m 
(75-115 FT-LB) 


NUT 
620482 
.40-57 Nm ` 


22180-42 FT-LB) 


REAR AXLE : 
STOP-4A171 


ee. — RIVET 


5 A „ / 
SPACER 4 BUMPER 
. 800878 2 А Уч ASSEMBLY 


4002. 


WITH AUXILIARY SPRING 
AND AUXILIARY FUEL TANK 
.VIEW Z 


- half of the clip attaches to the spring, with the flat 
surface against the leaf and the clip locating edges 
extending upward. 


8. Place the clip upper half between the locating 


edges of the rubber liner and align the threaded 
holes in the clip upper half with the slots in the clip 
lower half. 


9. Hand start the two screws through the clip lower 


half slot into the clip upper half threaded hole. The 
screw heads will be located under the spring, 
ultimately pressing against the inner surface of the 
clip lower half. | | 


. 10. Squeeze the clip to the spring with one hand while 


tightening the screws. Tighten to 21-27 Мет (15- . 
20 ft-Ibs). | x 
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co 14-21-23: 











. NUT-620485 
. 200-280 N-m 
(150-210 FT-LB) 





> NOTE: INSTALL CONCAVE 
SURFACE TO NUT 






52-74 FT-LB) 


FIG. 2 Rear Spring Installation-Conventional—F-250—F-350 (4x2) Regular Cab and Super Cab . 


ADJUSTMENTS 

Vehicle Lean 
F-150—F-250—F-350 (4x2) (4x4), F-Super Duty 
and Bronco; — wr i MEM. 


А side-to-side lean at the rear of the vehicle can be 
adjusted by approximately. 9.52mm (3/8 inch) by 


installing a shim between the. rear spring and axle on - 


the low side of the vehicle. А "low at the rear" vehicle 
can be raised approximately 9.52mm (3/8 inch) by 
installation of one shim on each side. If side to side lean 
at rear is greater than 12-70mm (1/2 inch), switch the 


rear springs side to side. Use the following procedure to 


install the shim (D7TA-5742-AA): 


1. Raise the vehicle frame until the weight is off the 
rear springs but with the tires still touching the 
floor. > get "OT ME 

2. Loosen the spring U-bolts to allow the axle to 
separate from the spring approximately 12.70mm 
(1/2 inch). 2 : 


Rear :Suspension—Leaf Springs 







FRONT OF VEHICLE 


14-31-3 ` 


NSS REAR SPRING = 
222 `` ASSEMBLY-5560 


. . FRONT OF VEHICLE ` 











[Jo NUT 
. 620482 m 
‚| 40-57 Nm BUMPER 
(30-42 FT-LB) 4002 


VIEW W | | 
NOTE: INSTALL WITH 

CLOSED END 
FORWARD 








BRACKET 
ASSEMBLY 





SHACKLE | ` 


“, 


100-155 №“ 
(75-115 FT-LB) , | 





| 3. Position the shim (D7TA-5742-AA) between the- - I 
spring and axle with the long edge of the shim `` 


. parallel to the side of the spring and the spring tie 

° bolt head through the hole in the shim. On 4x4 
vehicles, position the shim between the rear spring | 

and axle spacer. Tape may be used to hold the . 


. — shim in position. 


4. ` Assure that the spring leaves are properly aligned di 


and the spring U-bolts contact the’ edges of the 
spring assembly or axle seat. и ` 


_ 5. Tighten the spring U-bolt sufficiently to assure that - 


. the spring tie bolt head that extends through the 
. shim enters the hole in the axle seat. > — 


REMOVAL AND INSTALLATION | 
Rear Shock Absorber—Econoline | 

Refer to Figs. 10 and 11. — TET 
CAUTION: The low pressure gas shock absorbers 
are charged with nitrogen gas to 931 Кра (135 psi}. 
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14-31-4 — Rear Suspension—Leaf Springs 


14-31-4 
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AUXILIARY SPRING ` ` 
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VIEW А 
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(30-42 FT-LB) 





AUXILIARY SPRING 
BRACKET-5700 
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SPRING-5588 
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WITH AUXILIARY SPRING ONLY 


- - NOTE: INSTALL WITH 
CLOSED END FORWARD 


BOLT 
601526 — 


SPACER ` 
800878 


NUT-620485 - ES 
200-280 Nm ———@ 


‚ (150-210 FT-LB) 





AXLE BUMPER 
STOP-4A171 


NUT-620484 
.] 100-155 Мет 
| (75-115 FT-LB) 


FIG. 3 Rear Spring Installation with Auxiliary Spring—F-250—F-350 (4x2)—Regular and Super Cab 


Do not attempt to open, puncture or apply heat to 
the shock absorbers. . | 2 


Removal > д | 
1. Raise the vehicle on а hoist. 
2.: Remove the shock absorber lower attaching nut 


and bolt, and swing the lower end free of the 
mounting bracket on the axle housing. 


3. Remove the attaching nut from the upper mounting 
.. Stud, and remove the shock absorber. 


Installation 
1. Position the replacement shock absorber with 


rubber bushings and steel washers to the upper 


mounting bolt. | | 


2. Swing the lower end of the shock absorber into the 
mounting bracket on the axle housing. Install the 
mounting bolt, and self-locking nut. Tighten the nut 
to specifications listed at the end of this Section. 


3. Install the washer and self-locking nut on the upper 
mounting bolt. Tighten the nut to specifications 
listed at the end of this Section. | 


` Rear Shock Absorber—F-Series Vehicles and 
| Bronco 


CAUTION: The low pressure gas shock absorbers - 
are charged with nitrogen gas to 931 kpa (135 psi). 
Do not attempt to open, puncture or apply heat to 
the shock absorbers. "E id р 

Refer to Fig. 13. 
Removal = | 
1. Raise the vehicle on а hoist. - 


2. Remove the shock absorber lower attaching nut 
and bolt, and swing the lower end free of the. 
mounting bracket on the axle housing. 


3. Remove the nut and bolt from the upper shock 
absorber mount. | m 
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FIG. 4 Rear Spring Installation—F-350 (4x2 and 4x4) Chassis Cab with Ford Axles ü 
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FIG. 5 Rear Spring Installation—F-Super Duty 
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14-31-7 _ 22 Rear Suspension—Leaf Springs 507 ж |^ 14-317 
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j REAR SPRING INSTALLATION 
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FIG. 6 Rear Spring Installation—F-Super Duty Stripped Chassis and Motor Home Chassis 
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VIEW Y VIEW Z 803805 . 
| "йр; | F5033-2C 
. FIG. 7 Rear Spring Installation—F-150—F-350 (4x4) 
Installation | = | 2. Swing the lower end of the shock absorber into the 
21. Position the replacement shock absorber to the ` Mounting bracket on the axle housing. Install the 


| ; mounting bolt, nut and washers. Tighten the nut to 
üpper OUNT ANG жеар vie ut; оон ang жазп. specifications listed at the end of this Section. 
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14-31-9 | | i | Rear Suspension—Leat Springs | 14-31-9 
—ar a 


3. Tighten the upper nut and bolt to the specifications š and the rear shackle bolts and nuts to 


listed at the end of this section. | specifications . as ie at the Ss of this Section. 
Rear Spring - gio Ж | Rear Spring MET M 
F-150—F-250—F-350 (4x2) (4x4), F-Super Duty E-150 | 


Chassis Cab, Stripped Chassis, Motor Home . 


Chassis and Bronco- Refer to Fig. 10. - | 


Refer to Figs. 1-11. то. 222 Removal Т 
Removal | DEDI EE M 1. Raise the rear end of the vehicle and support the 
| r 
1. Raise the vehicle frame, until the weight is off the with a floor aee Support the be axle 


rear spring, with the tires still touching the floor. 


2. Remove the nuts from the spring U-bolts and drive 
the U-bolts from the U-bolt plate. If so equipped, 


2. Disconnect the lower end of the shock absorber - 
from the bracket on the axle housing. 


remove the auxiliary spring and spacer. 3. Remove the two U- bolts and plate. 
З. Remove the spring-to-bracket nut and bolt at the 4. Lower. the axle and. remove the upper and lower 
. ` front of the spring. rear shackle bolts. 
4. ` Remove the shackle upper and lower nuts and s. Pull the rear shackle assembly from the Bracket 
. bolts at the rear of the spring. Remove the spring ``. and spring. `- 
and -shackle assembly from the rear shackle . | 
` bracket. . 6. Remove the nut and mounting bolt that secures 
x | the front end of the spring: Remove the spring 
Installation, | ЕХ | assembly from the front shackle bracket. 


1. Position the spring in the shackle, and install the .. Installation 
upper shackle-to-spring bolt and nut with the bolt | 
. head facing outboard. 1. Assemble the front eye of the spring to the front 


2. Position the front end of the spring in the bracket bracket with the front mounting bolt and nut. Do 
апа install the bolt and nut. .. not tighten the nut. — 

3. Position the shackle in the rear bracket and install’ 2. Mount the rear end of the spring with the upper bolt 

the bolt and nut. - | of the rear shackle assembly passing through the 

; ` eye of the spring. Insert the lower bolt through the 


spring tie bolt centered in the hole provided in the | 
: seat. If so equipped, install the auxiliary spring and 3. Assemble the spring center bolt i in the pilot hole in 


d ч. the axle and install the plate. Install the U- bolts. 
5. . Install the spring U-bolts, U-bolt plate and nuts. B e ine plate. Do not tighten the attaching nuts 


6. . Lower the vehicle to the floor. Tighten the spring | 
2 U-bolt nuts to specifications as listed at the end of 4. Raise the axle with a floor jack or hoist until the 


vehicle is free of the stands. Connect the lower 
BS Section. тотеп ше топ spring bolt and nut end of the shock absorber to ane bracket on the. 
| axle housing. 
NOTE: FRONT: ` ae. —— |. 5. Tighten the spring front mounting bolt and nut, the 
Ж, dev е" - QS | . rear shackle nuts and the U-bolt nuts. Tighten all 
| | | ANI bolts and nuts to ео: ав listed at the end 
E Su of this Section. ЕТ 
ЕР. И LA Є 6. Remove the safety stands ска lower the НН. | 
< 2 ў DAE A S | 
2 (54535 — СЁ 2 Rear Spring 
y^ C Ге = E-250-E-350 
m S AA , Ё . А | 
dem ce Refer to Fig. 11. 
1 | Removal ; 
Я | RN . 1. Raise the rear end of the vehicle and Td the 
^. SPRING-5588 | n . ` chassis with safety stands. Support the rear axle’ 
i с | ‚ 5700 x with a floor jack or hoist. ` | 
U-BOLT _ — | X | 2. Disconnect the lower end of the shock absorber 


800757 


from the bracket on the axle housing (Fig. 10). 


3. Remove the two spring U-bolts and the U-bolt 
plate. 


4. Lower the axle and remove the spring. front bolt 
from the hanger. 


FIG. 8 Rear Spring Installation with BEY Springs 5. Remove the two attaching bolts from the rear of 
F-150—F-350 (4х4) _ | the spring. Remove the spring and the shackle. 
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FIG. 9 Rear Spring Installation—Bronco 


Installation 


1. АззетЫе the upper end of the shackle to the 
spring with the attaching bolt as shown in Fig. 10. 


2. Connect the front of the spring to the front bracket 
| with the attaching bolt. 


3. Assemble the spring and shackle to the rear 
bracket with the attaching bolt. 


4. Расе the U-bolt plate. over ше nut of the cemer 


bolt. 


5. Raise the axle with a jack. Install the center bolt 
head through the pilot hole in the pad on the axle 
housing. 


6. Install the spring U-bolts and inen nuts. 
Tighten the nuts snugly. 


7. Connect the lower end of the shock ангор: {о 
{һе lower Бгаскеі. | 


8. - Tighten the spring front mounting bolt and nut, the 
’ rear shackle nuts and spring U-bolt nuts. Tighten to 
specifications as listed at the end of this Section. 





E | BUMPER 
4002 ` 


VIEW Y 


_ NUT-620484 
100- na N-m 


NUT 

620484 
100-150 N:m 

| (75-115 FT-LB) 





VIEW Z. _ 


Ғ5035-2С 


9. Remove the safety stands and lower the vehicle. 


Rear Stabilizer Bar 


F-150—F-250—F-350 (4x2) (4x4), F-Super Duty 
Chassis Cab, Stripped Chassis, Motor Home 
Chassis and Bronco · 


Refer to Figs. 15 and 18. 


Removal 
1. | Remove: nut from lower: énd of stabilizer bar link. 


2. Remove outer washer and: insulator. Disconnect 
stabilizer bar from link. 


3. Remove inner insulators and washers Disconnect. 
link from frame by removing ruts and bolts. . 


4. Remove nuts which fasten U- bolts, brackets and 
retainers. 


Installation 


1. Install outer insulator and washer on link. Install 
and tighten nuts to specification. 
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FIG. 10 Rear Spring Installation—E-150 
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МАМ VIEW 





VIEW W 











NUT 























‚ NUT-384485 | Е-350-385505 | SPRING 
34-47 N-m 204-244 N-m ASSEMBLY 
(25-35 FT-LB) (150-180 FT-LB) 5560 - 
WASHER а EA SHACKLE 













19041 (74-107 FT-LB) 




















INSULATOR 














































19198 | === N үл : . . NUT-382484 
| 44%. 101-145 М-т 
SHOCK BOLT а {а @ : 
ABSORBER ee s “| ‚ — 174107 FT LB) 
18080 — | ES касы 
NOTE: INSTALL WITH (© — 
NUT-34979 CLOSED SECTION —— - 5 ' 
. 55-81 Мет FORWARD Ç \ | 
INSULATOR (40-60 FT-LB) ем. ее: ВВАСКЕТ 
19198 | | — 5775 
| ) | Q t uet 
«Ju. esr 
RIVET . 
65092 ЖЕ 
U-BOLT NUT-382484 | 
388333 . 101-145 N-m 
74-107 FT-LB) BOLT 





56218 





VIEW Z 
F2363-2G 


FIG. 11 Rear Spring Installation—E-250—E-350 


S Jeə]—uo!suədsns леэн 


s6uud 


21-15-71 


¿L-L8-bPL 


‚ 14-31-13 | | | Веаг Suspension—Leaf Springs | 14-31-13 









-НЕАН LEAF-SPRING SERVICE СЫР 


CLIP UPPER: - 
HALF 










TIP LINER 
(TRIMMED TO 
ACCOMODATE 
SPRING CLIP) 

— 












RUBBER 
CLIP LINER 






REAR LEAF 
SPRING 







CLIP LOWER 
HALF-5724 






F3305-1B 





FIG. 12 Service Spring Clip Installation 





Woven | 
A MOUNTING 


BRACKET 


% 
0 


ABSORBER 


MOUNTING 
BRACKET 


_ 25635-1А. 


FIG. 13 Rear Shock Absorber Instálled (F-Series 


.Only)—Typical | 
2. Position U-bolts, brackets and retainers to frame. 
Install and tighten nuts to specification. 


3. Install inner insulator and washer on link. Connect. 
link to stabilizer Баг.. | | 


4.. Install outer insulator and washer on link. Install 
. and tighten nuts to specification. | 
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14-31-14 Rear Suspension—Leaf Springs | |. 14-31-14 





U-BOLTS 
5705 


BOLT WASHER WASHER 
58749 44882 44882 











NUT ` po ý 
300-405 М-т 


000000 


аге (220-300 FT-LB) СЕ у PLATE 
e К, | iS 5798 
- G E; ‹ ` = 
< 4 — М” 


BOLT 


EE 
605843 A 






NUT 
155-230 N:m 
Ше 170 FT-LB) 






300-405 N:m 
(220-300 ҒТ-(В):/ ё 


M 





ABSORBER 
18080 


F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS AND MOTOR-HOME CHASSIS “ (220-300 FT-LB) 


. REAR SHOCK ABSORBER INSTALLATION F6457-2B 


FIG. 14 Rear Shock Absorber Installation—F-Super Duty Stripped Chassis and Motor Home Chassis Vehicles 
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44-31-15 — is" . Rear Suspension—Leaf Springs — — 222222 14-31-15 










REAR — 
STABILIZER 
BAR-5A771 






i ‘FRONT OF VEHICLE "e % 
2%7 4 а MAIN VIEW 2 MEINE | Ф; | 
b p" _ F-150 4 x 2 SHOWN VIEW W AND X A > 


BRONCO | 
| ` . NUT-620469 

54-82 Nm ` 

(40-60 FT-LB) 














` NUT-620468 
40-57 N-m 
(30-42 FT-LB) 





















BRACKET 
5L499 WASHER 


^ 801527 


BOLT 





BOLT-620469 
54-82 N-m 
(40-60 FT-LB) 








BOLT 
605546 










STABILIZER 













STABILIZER 

























.  BAR-5A771 
. INNER. BAR-5A771 NUT: i 
epa OUTER '4A037' - 20-34 М-т 
SUP WASHER E (15-25 FT-LB) 
DE: 18041 OUTER | і | 
WASHER 










'NUT-384485 





: INSULATOR 









"cs | _ 18041. Ew X 
— m UN Бен 





VIEW W BRONCO 4x4 






|. U-BOLT 
803771 . 









STABILIZER ` 
BAR-5A771 


NUT-620482 
40-57 N:m 
(30-42 FT-LB) 





MOUNTING ` 
BRACKET 
4А047 






RETAINER 
58491. 


F3713-2E 


FIG. 15 Rear Stabilizer Bar Installation—Bronco, F-150 (4x2), (4х4)  . 
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14-31-16 — | | | 'Rear Suspension—Leaf Springs кə. 14-31-16 
















ВВАСКЕТ 
4А047 


STABILIZER” 
BAR-5A771. 


STABILIZER 
BAR-5A771 


1 


` NUT-620482 
40-57 N-m 
(30-42 FT-LB) 


_ RETAINER 
58491 





FRONT OF VEHICLE . 





NUT - : 
620469 WASHER 
(40-60 FT-LB) | - 605704 

















VIEW X 


` REGULAR AND S/CAB 4 x 2 SHOWN 
s MAIN VIEW 


STABILIZER 
BAR-5A771 


í STABILIZER 
BAR-5A771 












INSULATOR 
4A037 





OUTER 
WASHER 
_ 18041 — 












NUT-384485 
20-34 N:m 
(15-25 FT-LB) 


NUT-620468 BRACKET 
27-41 N:m 5L499 BOLT 


(30-42 FT-LB) 











FRONT OF  VIEWY 
VEHICLE 





CHASSIS CAB 4x4 
MAIN VIEW 


NUT-620469 
54-82 М-т 
(40-60 FT-LB) 









МОТ-620482 INNER. 























40-57 М-т | | WASHER 
(30-42 FT-LB) Pu RETAINER T 18171 
` 58491 5К484 


ене 5 STABILIZER 
BRACKET —— BAR-5A771 


Ме pne 4A047 





INSULATOR 
4A037 


OUTER 

WASHER 

18041 20-34 N-m 
(15-25 FT-LB) 



















STABILIZER 
BAR-5A771 






CHASSIS CAB 
VIEW Y 


ALL 4x4 
VIEW Z 






F3714-2D 


FIG. 16 Rear Stabilizer Bar Installation—F-250—F-350 with Ford Rear Axle 
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14-31-17 — { _ Rear Suspension—Leaf Springs. 0007 10 1431-17. 





_ STABILIZER 


BAR 


VEHICLE 


l 


FIG. 17 Rear Stabilizer Bar Installation—F-Super Duty 


RETAINER 
5B491 


BOLT 
37-50 Nm ` 
(27-37 FT-LB) . 


‚ STABILIZER. 
BAR ' 
‚ 5А771- 


WASHER СЦ. . — — kasa 


INNER : a 
WASHER: S STABILIZER 


18171 Maurus BAR ` 
i | | 5A771 
INSULATOR 
” 44037 _- OUTER 
"M "m лы WASHER 
NUT 6, | 18041 
20-34 Nem — 


(15-25 FT-LB) 
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14-31-18 | | ’ Rear Suspension—Leaf Springs | ( а 14-31-18 


0 








` STABILIZER 
















| LINK 
5K484 | | 
| FRONT OF VEHICLE N 
NUT | 2 2 
54-82 М-т т Ni S es 
(40-60 FT-LB) | 
| F-SUPER DUTY COMMERCIAL STRIPPED CHASSOS — MOTOR HOME CHASSIS 
WASHER "REAR STABILIZER BAR INSTALLATION 


801527 е 
BOLT | = 
605704; й STABILIZER. BAR = 
STABILIZER — — 


BAR š RETAINER ` 
- 5А772 a | | 


WASHER 
801527 


STABILIZER 


-- LINK ASSEMBLY 
5K484 
' WASHER :. Y Ё 
18171 .INSULATOR 
4A037 | 
INSULATOR | м 
18041 | 
‚Мот. BOLTS ` 
20-34 М-т 40-64 Nm 





ыз м 5 220500002022 (15-25 FT-LB) (30-47 FT-LB) 


Ғ6459-28 


FIG. 18 Rear Stabilizer Bar Installation—F-Super Duty Stripped Chassis and Motor Home Chassis 
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SPECIFICATIONS | 2» 
TORQUE SPECIFICATIONS — F-150 — F-250 — F-350 (4x2), (4x4), F-SUPER DUTY AND BRONCO 


a (2 Torque Range 
F-150 — F-250 (under 8500 GVW) | | 100-155 | 75-115 
22-4. | F-250 — F350 (4x2) Chassis.Cab (over 8500 GVW) | 


- - | F:Super Duty | | 270 


| 








Description ü a 
Jounce Bumper to Frame Nut К Ш 
Leaf Spring to Axle U-Bolt Nut | 


Application 












о 


2 
ТЕН ШИШ ЕН; 






N 
N 







Š 


Leaf Spring to Front Bracket Nut and Bolt 


F-250-F-350 (4x2) Bronco Жасан „ | 200-280 | 
| F-150 (4х2) | | | | 100-155 | 75-115 
' | F-150-F-250-F350 (4х4) | IZ | ` 200-240 150-177 








































TORQUE SPECIFICATIONS — E-150 — E-250 — E-350 | MU ORC 







Jounce Bumper to Frame Nut 


be Ў 2 
____ s [FSsebuy [зеш | 25536 
Leaf Spring to Rear Shackle Nut and Bolt . AllexceptF-250— Ғ-350 (4х2) Chassis Cab © | 100-150 | 75-15 
| F-250 — F-350 (4x2) Chassis Cab and F-Super Duty 
. | Rear Shackle to Frame Nut and Вок — All except F-250 — F-350 (4x2) Chassis Cab | 100-150 | 75-115 ` 
| | +. F-250 — F-350 (4x2) Chassis Cab and F-Super Duty ` | 
О вова >i arwa 
"| shock AbsorberStabiizer Bar Bracke to Axle Nut [1250 — 2350 (a) Chassis Gab 
Гаво ваго Ade Bot ^  [FSweD ——  — — о [2 
042 7 
Stabilizer Link to Bracket М ав [Ale venos — — — — [9 | 4 
“Бізше Link to Frame Nut and Bot |А олен | s | 40% 





Leaf Spring to Axle U-Bolt Nut 


Теш 77174 "а 
150-180 


E-250 (Light Duty — 4050) 


1 Leaf Spring to Front Bracket Nut and Bolt = Е-150 — E-250 — E-350 ` ЗЕЛ = 
Leaf Spring to Rear Shackle Nut and Bolt _ | Е-150 — E-250 — E-350 | ^"  .  .  - [| 11145 | 74107. 


‚ 204-276 


Rear Shackle to Frame Nut and Bolt E-150 — E-250 — E-350 | 101-145 | 74-107 
Shock Absorber (Lower Mount) to Axle Nut and Вок | E-150 — E-250 — E-350 - 52-74 
Shock Absorber (Upper Mount) to Frame Nut E-150 — E-250 — Е-350 25-35 | 


` - * 


о 
оз 
= 
МА 
п 


FIT Torque Range 
[Nw [ m 
` Jounce Bumper to Frame Nut 27-37 


‚ TORQUE SPECIFICATIONS — F-SUPER DUTY COMMERCIAL STRIPPED CHASSIS AND MOTOR HOME CHASSIS 











Description. 










| Leaf Spring to Axle U-Bolt Nut 300-405 
Leaf Spring to Front Bracket Nut and Bolt 346-468 |... 255-345 4 











150210 
720-300 


Stabilizer Link to Frame Nut and Bolt 40-60 
Stabilizer Link to Stabilizer Bar Nut 


Stabilizer Bar to Axle Bolt 30-47 ` 


| CF6460-2B ` 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350 (4x2, 4x4) Bronco and 


F-Super У Ѕегіеѕ Vehicles. 
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DIAGNOSIS AND TESTING 


Axle Testing 


Certain rear axle and driveline trouble symptoms are 
also common to the engine, transmission, wheel 
bearings, tires, and other parts of the vehicle. For this 
reason, be sure that the cause of the trouble is in the 
rear axle before adjusting, repairing, or replacing any of 


its parts. See Group 18, Noise Vibration and Harshness.. 


Certain trouble symptoms may be caused by limited- 
Slip differentials. Check the vehicle certification ana axle 
ratio tag to determine the type of differential. - 


Location of the axle identification code on the rating 
plate is shown in Figs. 1 and 2. Refer to Section 10- 00 
for а complete 8. of ше codes. 


Ford Design Axles ` 


The plant code on the axle identification tag 1$ to be 
used as the official service identifier (Fig. 3). 


The Plant Code for a particular axle assembly will not 
be duplicated. In addition, the Plant Code will not 
change as long as that particular axle assembly never 
undergoes an external design change. If, however, an 
internal design change takes place during. the 
production life of the axle and that internal change 
affects service parts interchangeability, a dash and 
numerical suffix will be added to the Plant Code (Fig. 4). 


Note that Plant Codes in Figs. 3 and 4 are identical 


except Fig. 3 shows a numeric. This means that А5. 


AN ASSEMBLY both axles are interchangeable; 
however, internally they are different. Therefore, 


MFD. BY FORD MOTOR CO. IN U.S.A. 


GVWR: 6300 LBS/2857 KG. 
REAR GAWR: 4660 LB 


2113 KG | WITH. 
8.0.— 16.5E . TRES 
16.5 x 6.0 RIMS ` 
AT 36 PSI COLD 


. DATE: 5/89 
FRONT GAWR: 3050 LB 


1383 KG : WITH 

8.00-16.5E ` TIRES 

16.5 x 6.0 RIMS 
AT 45 PSI COLD 


THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR VEHICLE SAFETY 
. . STANDARDS IN EFFECT ON THE DATE OF MANUFACTURE SHOWN ABOVE 


VEHICLE IDENTIFICATION NO. 1FTBF25G5DLA00001 


ТҮРЕ TRUCK 
‚ 8D 3 


EXTERIOR PAINT COLORS 


TYPE СУМ ВООҮ | TRANS. 
` 250 CD4 | 
REAR AXLE CODE (FIRST TWO DIGITS) 08447419 


FIG. 1 Truck Safety Compliance Certification Label— 
.. Rear Axle Code EGO: 


DANA AXLES 


DANA PART NO. 






each would require different internal service parts 
at service time. 


Dana Design Axles 
Rear axles have a metal tag secured under adjacent 


cover bolt. heads listing Ford and Dana part numbers 


and the ratio.. Front drive axles have a similar tag. 


Noise Acceptability. 


A gear driven unit especially a truck drive axle, will 
produce a certain amount of noise. Some noise is 
acceptable and may be audible at certain speeds or 
under various driving conditions, as on a newly paved 
blacktop road for example. The slight noise is in no way 
detrimental to opereton oi the rear axle and must be 
considered- normal. . | 


Rear Antilock: Braking System E 


F-150 through F-350 series and Bronco vehicles use 
the Rear Antilock Braking System (RABS). Axles іп 
vehicles equipped with: the RABS contain a sensor and 
excitor ring mounted in the carrier. For a detailed 
description of the RABS see Section 12-31 in this 
Manual. The system features a multi-tooth excitor ring 
that is pressed on the differential case behind the ring 
gear. If the excitor ring is removed, it must be discarded | 
and replaced with a.new one. The excitor ring works in _ 
conjunction with an electronic speed sensor. This 
sensor is retained in a bore at the top of the carrier . 
housing and fastened by one bolt. There is a space 


| S - STERLING PLANT 
PLANT CODE. <— V = VAN DYKE PLANT 


MONTH 

YEAR zs 

Е] [21] 
‚ RING GEAR 
“+ DIAMETER ` 


FIG. 3 Rear Driving Ахе Model Identification Tag 


INTERCHANGEABILITY AFFECTED 
INTERNALLY 


 MONTH ` 
YEAR DAY 
вв. lol irl 121 


RATIO-CONVENTIONAL 
AXLE SHOWN 
(LIMITED SLIP = 3108) 


RING GEAR 
"DIAMETER: E6470-1B 


FIG. 4 Internal Change Identification Tag. 


CUST. AXLE ASSEMBLY NO. 
PREFIX LETTERS 
SUFFIX LETTERS 


INCLUDE ON LIMITED SLIP 


ASSEMBLIES ONLY 


(INSTALLED UNDER 2 O'CLOCK AND 4 O'CLOCK BOLTS ON REAR AXLE COVER) 


FIG. 2 Axle Identification Tags—Dana 





E3470-2J 
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COMPANION FLANGE ` 
HOLDING TOOL-T57T-4851- B 


Е4209-18 


FIG. 5 Lock Axle for Total Backlash check ro 
| F-Series Axles . 


provided between the ring gear апа excitor ring for : 


measuring the ring gear backface runout. For excitor 
ring removal and installation procedures refer to the 
appropriate rear axle Section. | 


Limited-Slip Differential Operation Check 


Refer to Section 15-42 for Limited-Slip Differential— 
Dana (E-250/350), Section 15-41 for Limited-Slip 
Differential—Ford-8.8. inch ring gear (F150/Bronco), 
and Section. 15-43 for Limited-Slip Differential—Ford- 
10.25 inch ring gear (F-250/350). 


To demonstrate, the. proper performance of the 
limited-slip differential: 


General Driving Axle Service 





4 


Place one wheel on good, dry surface and the other ` 


wheel on ice, mud, snow or greased sheet of plywood. 


Gradually open throttle to obtain maximum traction 
prior to "break-away''. The ability to move the vehicle 
will demonstrate proper performance of a limited slip 
axle. 


When: starting with one РЕ оп ап ахо 
slippery.surface, а slight application of the parking brake 
may be necessary to help energize the limited slip 
feature of the differential. 
traction is established. Use light throttle on starting to 
provide maximum traction. ` 


In vehicle operation, it should be noted that: 


1. If, with unequal traction, both wheels slip, the 
limited-slip axle .has done all it can possibly do. 


2. . In extreme cases of differences in traction, the 
wheel with the least traction may spin after the 


limited slip has transferred as much torque as 


_. possible to the non-slipping wheel. 


WARNING: A VEHICLE EQUIPPED WITH A LIMITED- 
SLIP DIFFERENTIAL WILL ALWAYS HAVE BOTH 
WHEELS DRIVING. DRIVING THE AXLE WITH THE 
ENGINE AND ONLY ONE WHEEL RAISED OFF THE 
GROUND IS. NOT A RECOMMENDED PRACTICE 
WITH EITHER THE LIMITED-SLIP OR 
CONVENTIONAL AXLE DUE TO THE DANGER OF 
THE VEHICLE DRIVING OFF THE STAND OR JACK. 


Release the brake when. 


.2. Missing differential, 


15-01-3.- 


COMPANION 
` FLANGE HOLDER 
T78P-4851-A 


E7668-1A 


FIG. 6 Lock Axle for Total Backlash Check—Ford- 
E-150 and F/B-150 (later production) Axles ` 


Total Axle Backlash Check . 


Ford Axles 


Raise, vehicle on hoist. Use a rigid bar or pipe of 
suitable length and clamp one end to ће axle 
companion flange using Companion Flange Holding 
Tool T57T-4851-B, for F-Series (half-round flange), and 
T78P-4851-A for E-Series (circular flange), and the 
other end to the frame or body member in order to 
ыы movement Fel the companion flange (Fig. 5 or 

ig. 6 | 


NOTE: Remove driveshaft when performing this 
procedure on E-Series. 


Lower the vehicle so that one rear wheel is resting on 


a wheel chock to prevent it from turning. The other rear 


wheel will then be used to measure total axle backlash. 


Rotate the free wheel slowly until a feel of driving the : 
axle is encountered. Position a crayon or chalk firmly on 
the side of the tire 305 mm (12 inches) from the center 
of the wheel. Rotate the wheel slowly in the opposite 
direction until the feel of driving the axle is encountered 
again. 


Measure the length of the crayon or chalk mark on - 
the tire. If the length of the mark is 25.4mm (1 inch) or 
less, the axle backlash is within allowable limits. 


If the chalk mark. is greater than 1 inch, check for 
these conditions: 


1. Elongation of the differential pinion shaft holes in 
the differential case. | 


pinion, or side gear thrust 
washers. 


3. Galling of the differential pinion shaft and bore. 


4. Excessive gear set backlash. Follow ыы for 
type of axle, to check backlash. | 


Dana Axles 


Apply parking brake to keep both rear wheels iam 
turning. Mount a dial indicator Tool D78P- 4201-B on the 


carrier housing with the indicator point positioned to 


contact the pinion yoke 38.1mm (1-1/2 inch) from.the 


center line of the pinion shaft. 
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With the transmission іп neutral апа engine not 
running, check the total rotational movement of the 
pinion yoke. If the total reading on the dial indicator is 
1.9mm (0.075 inch) or less, the axle backlash is within 
allowable limits. | 


Diagnosis Guides 


The diagnosis guides in this Section can be used 
when diagnosing rear xe and driveline systems. 


ADJUSTMENTS 


Axle Adjustments | 


Certain rear axle and driveline trouble symptoms are 
also common to the engine, transmission, wheel 
bearing, tires, and other parts of the vehicle. For this 
reason, be sure that the cause of the trouble is in the 
rear axle before adjusting, repairing or replacing any of 
the parts. See Section 18-01, Noise, Vibration and 
Harshness and the appropriate Section in | Group 14 
Rear Suspension. | | 


Pinion and Ring Gear Adjustments (All 
Except Dana) 


Two adjustments -affect drive pinion and ring gear 
en contact. They are drive pinion depth and backlash 

ig. 7). 

The pinion depth adjusting shims. are installed 
between the drive pinion Head and Rear pinion bearing, 
therefore, adding shims moves the drive pinion towards 
the ring gear, and removing shims moves the drive 
pinion away from the ring gear. 


‚Оп Ford integral axles, backlash is adjusted by 
adding or removing shims between the differential case 
side bearings ang carrier ш | 


PINION LOCATION 
ADJUSTMENT 


COLLAPSIB LE 
SPACER 


_ PINION 
LOCATING 


|. BACKLASH SHIM PACK 


ADJUSTMENT 


INCREASE 4. DECREASE 
BACKLASH BACKLASH 


Ди; | ве а 
| pos AS DIFFERENTIAL 


LEFT DIFFERENTIAL | : / | SHIM 
SHIM 





.£1476-18 


FIG. 7 Pinion and Ring Gear Tooth Contact 
| Aejustmententegre Carrier Axles . 
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Shim | Selection 


Individual differences in matching the differential 
housing and the rear pinion bearing require the use of 
shims between the drive pinion bearing retainer sleeve 
and the carrier housing to locate the pinion for correct 


contact with the ring gear. 


Ring Gear Replacement Dana Axles | 


New.Ring Gear bolts should be used tó attach a new 
ring gear to the differential case. Grade 9 bolts with 
increased torque requirements are now required. Refer. 
to Section 15-0 Integral Carrier Axle—Dana. 


Place the new ring gear on the differential case and 
insert the bolts through the ring gear and into the case 
and tighten the ring gear bolts to specifications at the 
end of this Section. 


Rear Axle Lubrication : 


The ability of. any axle to deliver quiet, trouble-free 
operation over. a period. of years is largely dependent 
upon the use of good quality gear lubricants. To insure 
.long life for gears and bearings, use only specified 
~hypoid gear lubricants. Dana and Ford id use 
different lubricants as follows: 


e Ford requires ESP-M2C154-A (EOAZ- 19580-AA) 
e Dana а ESW- M2C105- A UAE 19580- E) 


Draining 


| Папа Ахіев 


Dana axles do not hee a drain plug. The cover 
should be loosened and removed from the housing to 
allow drainage. The RTV Sealer must be removed from 
the cover and axle housing. Reseal with Silicone 
Rubber, E7TZ-19562-A ESL-M4G273-A or eee 


. Filling 


Ford Axle 


The filler hole is in the carrier casting. Fill to the 
bottom of the hole with the exception of Bronco. 


То check these axles for proper lubricant level, 
the filler plug should be backed out slowly. if 
seepage occurs around the threads of the plug, 
immediately turn the plug. back in to avoid. any 
drainage. This condition indicates that the specie 
amount of lubricant is in the axle. 


NOTE: The Bronco lube level ` may be 6.3 mm (1/4. inch) 
почи the filler hole. It is not cesa to fill above this” 
eve | | 


Dana Front and Rear Ажез 


Fill the axle through the cover filler hole until oil flows 
from the bottom of the.hole. After filling the axle with the | 


_ specified amount of лшәпсап, install the oil filler hole 


plug. 


Rear Wheel Bearing and Seal Removal and. 
Installation . 


Two types of rear wheel pearing assemblies are used 
in truck axles, full floating and semi floating. Refer to 
Section 15-05 Integral Carrier Axle—Dana; Section 15- 
08, Integral Carrier. Axle—Ford—8.8 Inch Ring Gear; 
and Section 15- 09, Integral Carrier Ахіе—Еога—10.25 - 
Inch Ring nad for removal and installation details. : 
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The following charts can be used when diagnosing rear axle and driveline systems: 


[commo | POSSIBLE CAUSE x RESOLUTION | 


е Excessive rear axle noise. 1. N.V.H. problem. (Noise, vibration 1. Perform the N.V.H. tests to ` 








and harshness.) | 


. Worn or damaged wheel bearing. | 


. Worn or батадан differential 
carrier assembly. | 


ө Loud “clunk” in the driveline when 
shifting from reverse to forward. 










. High idle speed. 
. Loose engine mounts. 


. Loose or worn driveshaft 
components, companion flange 
attaching nut below specs. 







loose rear springs or suspension 
arms. 










. Excessive backlash in axle, or 
transmission. 


. Insufficient lubrication. 


ө Driveline "clunk" as vehicle starts 
to move following a brake stop 
(2-piece driveshaft). 












. Loose rear spring U-bolts. 


. Worn or galled slip yoke splines. 


4. Damaged slip yoke seal. 


5. Insufficient lubrication. 


` . М.М.Н. caused by an axle problem. 








. Perform wheel Deania noise o test. 
bearings if required. 


. Remove rear cover. Inspect before 
















. Inoperative shock absorbers and/or 











. Tighten U-bolts to specification. 


2. Worn or galled output shaft splines. . Remove the driveshaft from the 


















. Clean and inspect the female 


4. Replace seal. 


5. Using a long handle (stencil type) 


‚ on all the splines of the slip yoke. 


determine whether the noise is a 






Refer to group 18. 





Refer to group 18. Replace 








disassembly. Repair and replace 
parts as required. 





. Adjust idle speed. 
. Inspect, repair as required. 


. Inspect, repair or replace as 


required. 


. Inspect, repair or replace as 


required. 


. Perform total backlash check of 


axle. Repair or replace as 
necessary. 


. Add lubricant as required. 











vehicle. Clean the male splines 
and inspect for worn or galled 
splines. Replace if necessary. 





splines of the slip yoke for worn or 
galled condition. Replace if 
necessary. 











brush, apply long life lube evenly 


Reinstall driveshaft and using a 
hand grease gun lubricate the slip 
yoke thru the zerk fitting with long 
life lube C1AZ-19590-BA (ESA- 
M1C75-B) or equivalent. NOTE: 
Install the slip yoke making sure, 
that the coupling shaft and 
driveshaft are in phase. 


СЕ5569-2Е 
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| CONDITION > — . POSSIBLE CAUSE | 7777 RESOLUTION A 
. |, € On turns, DANA limited slip axle | 1. Improper lubricant. Dana axies use | 1. If axle chatters, siphon or drain | 
has a high pitched chattering | different lube than Ford axles. Use lubricant from axle and refill with 
noise. : C6AZ-19580-E (ESW-M2C105-A) in specified rear axle lubricant, and 
Dana axles. dosage of friction modifier additive. 
























. Starting with one wheel on a 
slippery surface, slightly apply the 
parking brake. Gradually open 
throttle. If the vehicle moves, the 
. axle is operating satisfactorily. 


. Retighten U-bolts and driveshaft. 


e DANA = slip axle does not 


- Worn or damaged axle unit. 
work іп snow, mud or ice. ` RO | | 











. Rear spring U-bolt loose. . 








ө Driveline concerns. - 


l2: U-joint worn or improperly. installed.. | 2. Reinstall or replace U-joint. 





3. Correctly install bearing and 


8. Coupling shaft center support ` 
I replace if damaged. 


bearing improperly installed. 






. Excessive runout in companion 
. flange and damaged U-joint. . 






4. Rotate flange 180° and reinstall. 
Recheck and if not acceptable, 
replace flanges and/or U-joint and 
repair as required. 





















. Excessive lateral and radial ге... 
and wheel runout. ` 


. Refer to Section 11-01, Сепега! 
Wheel and Tire Service. 





. Excessive driveshaft гипош. _. 6. Replace driveshaft or rotate 
| driveshaft 180° and check for out- 


of-balance condition. 


7. Driveshaft out-of-balance. 





. Rebalance driveshaft. 





. Driveline and ріпіоп angles out-of- 
specification. 





. Adjust to specifications. 













. Check transmission for proper 
lubricant, and clean and lap 

splines. Lubricate splines with 
Long-Life Lube C1AZ-19590-BA 
i lie d or equivalent. 


CE5570-2C 


. Binding, damaged or r galled splines 
.on slip yoke. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-517 =- | General Driving Axle Service ў | | 15-01-7 


PS тсз UND MON лант с чим де ШҮ ОРУ ы СОРА а Е НЕЕ Е ОА ИЕ Mq NIMM IN UICE MS 
REAR AXLE DIAGNOSIS GUIDE — FORD AXLES ` ` 


* CONDITION EE Е . POSSIBLE CAUSE . M . RESOLUTION | 
Excessive rear axle noise. 1. Differential carrier. 1. Road. test vehicle to assure | 
| problem is rear axle noise rather 
’ than other system noise. Refer to 
General Diagnostic Procedure. 
Repair and replace parts as . 
required. 


























Loud “clunk” in the driveshaft when 
‚ Shifting from reverse to forward. 






1. Raise vehicle, rotate driveshaft by - 
hand to isolate problem as 
driveshaft or rear axle problem. 
Repair or replace as required. 





1. Driveshaft. 





2. Rear axle shafts or carrier. 





| 2. Remove and inspect. Repair as 
necessary. sy 


Limited-slip axle does not work in 1. Differential. | 1. Perform Differential Operation 





snow, mud ог оп ice. | | iat, > ae? 2 Check in this Section. Repair as 
| |. . required. 







1. Road test vehicle — drive truck in 
tight circles, 5 clockwise and 5 
counterclockwise. If chatter is still - 
evident, flush and replace 
lubricant. (See Lubricant ` | 
зробле at the епа ої this 
Section. D 





On turns, the rear axle has a high 1. Lubricant. 
pitched chattering noise (Limited-slip К 


| axles only). 



















2. Differential. 2. Remove differential, repair as 


required. . | 
1. Normal Condition. 






Noise is the same on drive or coast. | 1. Road noise. . 








2. Tire noise. 





2. Rebalance or replace tire. ` 


3. Front wheel bearing noise. 






3. Adjust or replace wheel bearings. 
1. Normal Condition. 









Noise changes with type of road. 1. Road noise. 





2. Tire noise. 2. Rebalance or replace tire. - 


1. Tire noise. . | "| 1. Rebalance or replace tire. ^ 


Similar noise is produced with truck 1. Engine noise. ` eA i 1. Refer to Section 21-01, ‚ Engine — 
standing and driving. te Se, Е | Volume B”. 


Noise tone lowers as truck speed is 
lowered 


. 
e. 
í e 
$ 4 > 
' 
. О 
^ у 








| 2. Transmission noise. | | 2. Refer to Section 17-01, General 
| ‚ Automatic Transmission Service. 
Vibration. 1. Refer to Noise, Vibration and 1. Refer to Noise, Vibration апа 
Harshness, Section 18-01. Harshness, Section 18-01. 
Noise most pronounced on tums. 1. Differential side gears and pinion 1. Replace gears. 
| | ‚ деагз. OE " 











Drive noise, coast noise, or float 1. Wheel bearings or differential side 1. Adjust or replace wheel or 
noise. bearings. _ differential side bearings. 
2. Ring and pinion gear. `` 2. Check ring and pinion gear. Adjust 
| ог гер!асе. | 
Clunk on acceleration or deceleration. | 1. Worn differential pinion shaft in 1. Replace differential pinion shaft. 
| case. S 
*Engine manual — Volume B may bẹ purchased separately. | CE3742-2E 
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222222222 CHATTERS ON TURNS WITH NO LIMITED SLIP DIFFERENTIAL НО 
1.0 | DRIVE VEHICLE — AR Nr c" uc eS 
. Drive vehicle in fairly tight figure 8's — ten times total. | No Chatter 
(Five clockwise and five counterclockwise). | 
A ТІ | | Chatter still present 


Гао | CHANGE LUBRICANT 


Siphon or drain lubricant from axle and refill with No Chatter 


. specified rear. axle lubricant®. Drive vehicle in fairly 
tight figure 8's — ten times total. «е clockwise and | 
five а : 


guo g ZEN О Chatter still present 
DRIVE VEHICLE | | 
Drive vehicle 40-80 km (25-50 miles) in addition to No Chatter Ж. > STOP. | | 
ые 85. | | | | 
Chatter still present REMOVE the differential 
| and REPAIR as required. 


| ® Ғ-150, Вгопсо, Е-150 with Ford 8.8 Limited Slip add 4 oz. of Additive Friction Modifier (EST-M2C118-A) C8AZ-19B546-A 
‚ or equivalent. E-250—350 with Dana Limited Slip or F-250-350 with Ford 10.25 Limited Slip add 8 oz: of Additive . 
Friction Modifier dsl СВА2-1 9В546-А ог йаш S | СЕ4767-2Н 





С LIMITED SLIP DIFFERENTIAL DOES NOT OPERATE IN MUD OR SNOW ‹ ОН ОМ ICE б = 


| TEST STEP RESULT ACTION TO TAKE 
ЕГЕ! ALL FORD AND DANA MODEL 60 AND 70 2 


Starting with one whos on an excessively slippery Vehicle moves | py Unit OK. STOP. 
. surface, slightly apply the parking brake. Gradually | _ 4 RU ug 
open throttle, if the vehicle moves, the axle is 
operating properly. | 





Vehicle doesn't move >| REPAIR Unit as 
RA required. 


CE4768-2C 
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Driveline Concerns ` 






DRIVELINE COMPLAINTS 


| CONDITION . POSSIBLE CAUSE | | RESOLUTION AE: 


1. Rear spring U-bolt loose. 





' U-joint. - 


specification. 


on slip dax 


Noise on Drive or Coast | | NE .| 1. Improper driveline angles or 1. Adjust or correct as required. 
phasing. | 

Loud clunk in the Driveline when 

shifting from reverse to forward. 


Light trucks under 8500 Ibs. GVW have semi-floating 






axles which are equipped with straight roller bearings. 
The oil seal is outboard of the bearings. Full service 
procedures for these bearings and seals are provided in 
Section 15-05 Integral Carrier Axle—Dana and Section 
15-08, 15-09 Integral. Carrier Axle—Ford—8.8/10.25 


Inch Ring Gear. 


Rear Axle Companion Flange Runout 
Check—F-Series | 


1. 


`2 


Raise the vehicle оп а hoist that supports the rear 
axles (twin-post hoist). 


Remove the driveshaft assembly (Section `15-60 


. Driveshiaft—Single Snap Ring Type U-Joint). 


Check the companion flange for damage to the . 
universal joint bearing locating lugs. If the lugs are 


shaved (worn) or damaged, replace the flange (Fig. 
8). 


The companion flange runout is checked with a 


dial indicator such as D78P-4201-B or equivalent, 
with 25.40mm (1.000 inch) minimum travel, and a 


cup-shaped dial indicator adapter TOOL-6565-AC . 


(Fig. 9). To fabricate the checking tool, modify a 
universal joint assembly by removing two bearing 
cups that aré opposite each other, and cutting or 
grinding off one of the universal joint bearing 
flanges (Fig. 9). | 


Install the cup-shaped adapter on the dial indicator 
stem. Install the dial indicator on the pinion retainer 













2. U-joint worn or improperly installed. 


3. Coupling shaft center support 
bearing improperly installed. 


4.. Excessive runout or damaged ` ` 


5. Excessive lateral and radial tire 
and wheel runout. 


6. Excessive driveshaft runout. 
7. Driveshaft out-of-balance. 
8. Driveline and pinion angles out-of- 


9. Binding, damaged or galled splines 


1. Loose or worn driveshaft _ 
. components, companion flange . 
attaching nut below specifications. 





1. Retighten U-bolts and driveshaft. 






2. Install or replace U-joint. - 


3.. Correctly install bearing and. 
replace if damaged. | 






4. Rotate flange 180 degrees and 
install. Recheck, and if not . : 
acceptable, replace flanges and/or 

U-joint and repair as required. 



















5, Refer to Section 11-01, General 
.. Wheel and Tire Service. ` 





6. Replace driveshaft or rotate 
. driveshaft 180 degrees and check 
— for out-of-balance condition. 





7. Rebalance driveshaft. | 





8. Adjust to specifications. 


9. Check transmission for proper 
lubricant, and clean and lap 
splines. Lubricate splines with 
Long-Life Lubricant 
C1AZ-19590-BA (ЕЗА-М1С75-В).. 




















1. Inspect, repair, replace as . 
rosa 





^ CE4771-2G 


or pinion . nose bumper bracket. Position the 


indicator to allow an indication at the ends of the 
universal joint bearing. cups and the remaining 
exposed journal of the cross-shaft. | 


Turn -the companion flange so that the. dial 
indicator cup-type adapter rests on the machined . 
surface of the bearing cup (Fig. 9). Rotate the 
companion flange side-to-side slightly to obtain a 
reading indicating that the bearing cup surface is 
perpendicular to the adapter. This will be the 
point at which the dial indicator cup is closest 
to the center of companion flange rotation. It is ` 
also the point at which the dial indicator hand 
will reverse direction as the companion nange 

is turning. | 


Carefully retract the dial indicator stem and rotate - 
the companion flange 180 degrees to position the 
machined surface of the opposite universal bearing 
under the dial indicator adapter tool. Again, slightly | 
rotate the flange side-to-side to position the 

bearing perpendicular to the dial indicator adapter. 
Again, this is the point at which the indicator hand 
will reverse direction as the flange is rotated. 
Record the flange bearing. cup runout reading | 
obtained from the indicator · (Fig. 10). 


Rotate the companion flange 90 degrees апа” 
position the dial indicator adapter on the machined 
end of the exposed journal (Fig. 11). Be sure the 
end surface of the journal is perpendicular to 
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| PROPERLY SEATED po 


“IMPROPERLY 
SEATED . 


` E1621-1A 


FLANGE BEARING CUP 
RUNOUT | 


` CUP SHAPED `` 
ADAPTER TOOL- ` 
6565-АВ 


; DIAL INDICATOR Q 
WITH MAGNETIC 


BASE- 078Р- 4201-В E7144-1B 





FIG. 9 Flange Bearing Cup Runout 


the adapter. This requires that the cross-shaft be 
.moved fore and. aft on the flange bearing cups. 
Note the point at which the indicator hand 
reverses direction. 


-Rotate the flarige assembly side-to- side until the 


. cross-shaft is perpendicular to the pinion shaft 
axis, and the indicator hand reverses direction. 
Zero the dial indicator and check the zero point 
again by slightly moving the cross-shaft fore and 


aft; then, rotate ше “Еотпралов Напде from side-to- 
7 side. | | 


_ General Driving Axle Service 








15-01-10 


PINION BEARING TORQUE 
PRELOAD CHECK 


TORQUE WRENCH 
(INCH. POUND) 


FIG. 10 Pinion Bearing Torque, Preload Check 
Flange Driveshaft Universal 
Indicator Bearing Cup 
Reading Runout—Inch 


Cross-Shaft 
Runout-Inch | 


Average 


СЕ1943- 18 


FIG. 11 Flange Bearing Cup and Cross-Shaft (V2) - 
Runout Averaging Chart—Typical Reading 


. 8. ` With the indicator at zero, carefully retract the dial 


stem and rotate the flange 180 degrees. Rotate 
the cross-shaft 180 degrees on the flange bearing 
cups to position the exposed journal under the dia! 
. indicator adapter. Rock the cross-shaft fore and aft ' 
and the companion flange side-to-side to establish 
` the point at which the indicator hand reverses 
direction. This will determine the driveshaft 
(Cio TN. cross-shaft runout: Record this reading 
ig. 11 


9. Repeat Steps 5 through 8 at least three times | 
m ^0). 9e the indicator readings obtained . 
(Fig. 10 


10. To determine the total (combined) companion 


flange runout, use the combined runout guide (Fig. ` 
12). With an indicated 0.003-inch flange bearing ` 
cup runout and ап indicated 0.004-inch universal 
. cross-shaft runout (Fig. 11), the combined. 
operon flange runout will be 0.005-inch (Fig. 


11. If the reading obtained іп Step 10 exceeds 
_ Specifications, re-position the companion flange 
180 degrees on the. pinion shaft and repeat Steps | 
:1 through 11. | 


CAUTION: ВЕҒОНЕ а іһе companion flange, 
check and record the pinion nut torque. Also, check 
and record the pinion bearing preload, (Fig. 10). 


Original readings must be repeated after the E 


companion flange is repositioned. 


Under no circumstances should the pinion nut be 
backed off to reduce preload. И reduced preload is 
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CROSS-SHAFT RUNOUT CHECK 


[^3 ` 


СОР 5НАРЕО 
ADAPTER 


TORQUE WRENCH 


DIAL INDICATOR `: Nm (INCH POUND) 


WITH MAGNETIC 
. ВАЗЕ-О78Р-4201-В | 


Е7145-1А 





FIG. 13 Pinion ‘Bearing Torque 1 Preload Check (Circular 
rangs Shown) 


FIG. 12 Cross-Shaft Runout Check 


required, a new collapsible pinion spacer and pinion nut 
must be installed. 


12. If the repeat readings still exceed specifications, 
re-position the flange an additional 90 degrees on 
the pinion shaft and check the runout (Steps 4 
through. 10). 


13. If the runout is still excessive, replace the 
companion flange and check the runout. If 
necessary, rotate the new flange on the pinion 
shaft until an acceptable runout is obtained. 


If excessive runout is still evident after 

. replacement of the companion flange, replace the 

тіпа gear and pinion and repeat the above checks 
until the runout is within. specifications. 


14. Install the driveshaft assembly (Section 15-60 
General Driveshaft Service). Make sure the 
universal joint -bearing cups are properly 
positioned between the companion flange lugs. 


15. Lower the vehicle. Road test the vehicle. If 
driveshaft vibrations are evident during the road 
test, remove the driveshaft from the companion 
flange and rotate it 180 degrees. Road test the 
vehicle again. . 6. 


FLANGE PILOT I 


B CHECK LATERAL 
RUNOUT HERE 





- E4151-C 
FIG. 14 Lateral Runout Check 


and record the pinion bearing preload, (Fig. 13). 
Original readings must be repeated after the 
circular flange is repositioned. 


Under no circumstances should the pinion nut. be 
backed off to reduce preload. If reduced preload is 
required, a new collapsible pinion spacer and pinion nut 
must be installed. 


If runout is still excessive, remove and install flange 
| · an additional 90 degrees and check runout. | - 
Rear Axle Circular Flange Runout Check-8.8 7. То check latéral (face) runout, set up the dial 
inch Ring Сеаг--Е-бегіев and (F-150/Bronco indicator. Repeat Steps 5 and 6. 


in Later Production) 8. |f runout is still excessive, replace companion 


{р 


Raise the vehicle оп а hoist that supports the rear 
axle (twin post hoist). Refer to the Panai 
manual, Section 50-04. . 


Напде and check runout. № necessary, rotate the 
new flange on the pinion shaft until an Асер 
runout is obtained. 


2. Remove the driveshaft assoni Refer to. If excessive runout is still evident after replacement | 
Sections 15-60 and 15-66. of the circular flange, it will be о рав 
А. the ring апа ріпіоп gear, апа repeat the above 
3. Check the circular flange for Damage: | - checks until. runout is within specifications. 
4. To check radial runout, set up dial indicator. 9. Install the driveshaft assembly as described in 
5. Rotate the circular flange with the dial indicator in Sections 15-60 and 15-66. 


place. If the runout exceeds specifications (refer to | 
specific axle Section for specifications), remove 


the flange and install it 180 degrees from original 
position. Follow the procedure in Sections 15-60 


CLEANING AND INSPECTION | 
Inspection Before Carrier Disassembly 


and 15-66 for companion flange installation. 


CAUTION: BEFORE removing the circular fiange, 
_ check and record the pinion nut torque. Also, check 


The differential case assembly and drive pinion 
should be inspected before they are removed from the 
carrier casting. These inspections can help find the 
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Driveshaft Universal Cross-Shaft Runout — inch 


Flange Bearing 
Cup Runout 
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“Тһе total (combined) companion flange runout is located in the square where the columns containing the flange bearing cup runout and Univer Cross shaft runout readings intersect. | 
| СЕЗ683-2А 


FIG. 15 Companion Ғіапде Combined | Runout Chart 


cause of the concern and determine the correction 
needed. 


1. Wipe the lubricant from the internal working parts 


and visually е іһе parts for wear and/or. 


damage. 


2. Rotate the gears to see if there is any roughness 
which would indicate worn or damaged poanngs or 
gears. 


3. Check the ring gear бен for signs of scoring, 
abnormal wear or nicks/chips. 


4. Set up a dial indicator (Figs. 16, 17 and 18), and 
check ring gear backlash and ring gear backface 
- runout. 


NOTE: On F-Series and Bronco vehicles equipped 
with Rear Antilock Brakes (RAB), mount Dial 
Indicator with Bracketry, TOOL-4201-C, or 
equivalent on the carrier so the tip of the dial 
indicator contacts the backface of the ring gear 
(Fig. 17). There is a space provided between the 
excitor ring and the ring gear for measuring fing 
. gear backface runout. 


5. Proper gear set assembly must be checked using 


the Pinion Depth Gauge. T79P-4020-A ог ` 


equivalent -which shows correct pinion shim 
required to assure acceptable running condition. 


Inspection After Carrier Disassembly ` 
All Axles . | 


. Thoroughly clean all parts. Synthetic seals must not 
be cleaned, soaked or washed in cleaning solvents. 
. Always use clean solvent when cleaning bearings. Oil 
the bearings immediately after cleaning, to prevent 


rusting. Inspect the parts for wear or damage. If rust іс: 


present, remove with à wire brush mounted on a power 
drili or equivalent. Rinse clean with metal-prep solvent 
on sponge. or rag to remove all particles. With a clean 
sponge, coat tube interior with Dupont 3012-5 Red 
Oxide Preparakote or equivalent. Allow to ay for a 
minimum of one hour. 


When a scored gear set is replaced, the axle housing 
should be washed thoroughly. This can only be done 


effectively if the axle shafts and shaft seals. аге. 


removed from the housing. перес! individuai parts as 
outlined ша | 





Сеаг$ 


Examine the pinion and ring gear teeth for scoring or 
excessive wear. Worn gears cannot be rebuilt to correct 
a noisy condition. Gear scoring is the result of excessive 
shock loading or the use of. an incorrect lubricant. 
Scored gears cannot be reused. Examine the teeth and 


_ thrust surfaces of the differential gears. Wear on the 


hub of the differential side gear can cause a chucking 
noise known as chuckle when the vehicle is driven at 
low speeds. Wear of splines, thrust surfaces, or thrust. 
washers, can contribute to excessive driveline backlash. 


Sensor 


Inspect the Rear Antilock Brake enis Sensor (RABS) 
pole ` piece for loose metal aba and clean if 
required. ` ' 


Excitor | Ring · 


Examine the Rear “Antilock ‘Brake System (RABS) 
excitor ring to see that it is firmly pressed on to the 
differential case and check it for damaged (dented, 
chipped or missing) teeth that could result in erratic 
RABS performance. If damage is sound, remove and- 
replace excitor ring. | 


Bearing Cups and Cone and Roller Assemblies 


Check bearing. cups for rings, scores, galling, or 
excessively worn wear patterns. Pinion, bearing Cups 
must be solidly seated in the housing bores. Check for ` 
seating by attempting to insert a 0.04mm (0.0015-inch) 
Conall between these cups and the bottoms of their. 

ores | 


МОТЕ: Ғог 1989, the Dana Econoline axles include 


spacers outboard of the differential bearing cups to 


protect the housing if the bearing cup has spun in the. 
housing. The Model 80 axle in the Super Duty has had 
the spacers since 1988 model introduction. Prior to 
1989, the алашы bearing cups were bonded to the 
housing. | 


When operated. in the. bearing cups, cone. and roller 
assemblies-must turn without roughness. Examine the 
large roller ends for wear. If the original blend radius has 
worn to a sharp edge, the bearing should be replaced. 


If inspection reveals either а worn bearing cup or a 
worn сопе .and roller assembly, both parts should be 
replaced to avoid damage. 
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CHECKING RING AND PINION GEAR BACKLASH 






` TOOL-4201-C ` 


FIG. 17 Ring Gear Runout Check—Vehicles Not 
‘Equipped with Rear Antilock Brakes 
Pinion Flange ы то 


Ве sure that the surfaces of the pinion flange have 
not been damaged in removing the driveshaft or in 


removing the flange from the axle. The end of the pinion | 


flange that contacts the front pinion bearing inner race 
or. slinger washer, as well as the flat surface of the 
pinion nut counterbore, must be smooth. Polish these 
surfaces if necessary. Roughness aggravates backlash 
noises and causes wear of the flange and pinion nut, 
with a resultant loss in. pinion bearing preload. 


Carrier Housing 


Make sure that the differential bearing bores are 
smooth (if applicable). Remove any nicks or burrs from 
the mounting surfaces of the carrier housing. 


RING GEAR BACKFACE RUNOUT 
REAR ANTI-LOCK BRAKE VEHICLES 


DIAL INDICATOR 


TOOL-4201-C 


ШШЕ 
М = 5 — e | 


> ~ 





“7162-18. 


FIG. 18 Ring Gear Backface. Runout Check—Vehicles 
Equipped with Rear Antilock Brakes | 


Differential Case ` 


Make ‘sure that the hubs where the bearings mount - 
are smooth. Carefully examine the differential case 
bearing shoulders, which may have been damaged 
when the bearings were removed. The bearing 
assemblies will. fail if they do not seat firmly against the 
shoulders. Check the fit (free rotation) of the differential 
side gears in their counterbores.  . | 


NOTE: Care should be taken to prevent damage to the 
"HABS excitor ring while handling and servicing the 
differential case. i | | 


` Limited-Slip Differential Parts 


Inspect the clutch plates for uneven or extreme wear. - 
The dog eared clutch plates must be free from burrs, 
nicks or scratches which could cause excessive ог. 


. erratic wear to the internally splined clutch plates. .The 


internally splined clutch plates should be inspected for 
condition of the material, and wear. Replace the plates 
if their thickness is less than 1.5тт (0.058-inch) or if 
the material is scored or badly worn. Inspect the plate 
internal teeth for wear. Replace them, if excessive wear 
is evident. pet 


Plates should be replaced as a set only. Examine all 
thrust surfaces and hubs for wear. Abnormal wear on 
these surfaces can contribute to a noisy axle. 
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SPECIFICATIONS у Ve 


FRONT AND REAR AXLE LUBRICANT CAPACITIES - 










































| ‚| F-150 Bronco 46. | 
Ford Axle — 8.8 Inch Ring GearƏ) ` E 
Ford Axle 10.25 inch Ring Gear® | 250350 00) — Оча! near Wheels (2758. | 63 ` | 
Dana 44 IFS — Front (D _ | F-150 (4x4), Bronco _| 36 | 39; | 17. 
Dana 44 IFS-HD — Front® — | F-25049) 1-31-30 |017 |: 
Dana 50-IFS — Front | F-250 (4x4) HD — | 38 | 32 | 18 | 
- F-350 (4х4) = _| 59 | 49 | ace | 
‚ [Dana 601U—Rear@ = | &-250—350SRW - 0241658 | 5 | 3 j| 
Dana 70 — Rear) _. | E-350 Dual Rear Wheel _ | 6 | ss [| a | 
о F-Super Duty Chassis Cab, Commercial Stripped | | B 
Dana 80 — Rear . . - | Chassis and Motor Home Chassis | ен ов | = | 
(DAdd 2 U.S. ounces of. Additive Friction Modifier, СВА2-198546-А (EST-M2C118-A) or equivalent to Dana Front Drive Axle with limited slip differential. - - 


@Add 8 U.S. ounces of Additive Friction Modifier, C8AZ-19B546-A (EST-M2C118-A) or equivalent to Dana rear axles with limited slip differentials. 
@Add 4 U.S. ounces of Additive Friction Modifier, CBAZ-19B546-A (EST-M2C118-A) or equivalent to Ford 8.8 inch limited slip rear axles. . z 


‚ (07.5 pints is the factory fil. In vehicle fil is 6.5 pints. Ford 10.25 inch Axles with Limited Slip differentials. КАЕ | DC 
@Add 8 oz. of Additive Friction Modifier, CBAZ-19B546-A(EST-M2C118-A) or equivalent to Ford 10.25 inch ring gear Limited-Slip Axles. | CES089-2G 
_ RING GEAR TORQUE SPECIFICATIONS ' | 


_ ROTUNDA EQUIPMENT 





` A Description. 





Model | Nm | 









































[Foa e5 inon ing goar — | sts | юв | шр 
[Ford 10.25 inch ring gear — | 136163 | 10010 | | 
аюу — — | №8 | м | 
[Panao 7040. 2.2 | 236183 | 100120 | 
*Grade 9 screws. Identified by 7 radial lines on head. Grade 8 screws аге 
- по longer recommended for service. .  CE4770-1G 
y 2 | p : > 
SPECIAL SERVICE TOOLS 0 | мао = 
| 
[moos — [абв — — [аке Айтта 
[ompamtB [| Diar indicator — Magnetic Base __ [ель о. | 
| T57T-4851-B 72 7 . | Companion Flange Holding Tool | Axle Adjustments 
U-Joint Checking 
"HM NP - | Companion Flange Holding Tool  ' m "| Axle Checking. `. 
1020-A a Pinion Depth Gauge "aree Axle Adjustments - ·. _ | EE 
n rae : ‘ 4% қ . š | | Š А СЕ7669-28 d 
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Integral Carrier Rear Axle—Dana 
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DIAGNOSIS AND TESTING .... AMENS е 15-05-6 


VEHICLE APPLICATION 


.E-250 Through E-350 and F-Super Duty Vehicles. 





M AND OPERATION 


Several models of- Dana rear axles are used in 


regular production or are available as options on the 
E-250—E-350 and F-Super Duty Vehicles. 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-05-2 | ^ - | | Integral Carrier Rear Axle—Dana | P _15-05-2 


DESCRIPTION AND OPERATION (Continued) - 






NOTE: SHOCK ABSORBER MOUNTING S 3 te = | 
BRACKETS NOT SHOWN ОМ AXLES | | T TUN E6668-2C 


The Model 60-10 semi-floating rear axle is used 
on light duty E-250. The Model 60-1U full floating 
rear axle with single rear wheels is used on heavy 
duty E-250 and E-350. The model 70-1HD and 

. 70-2U full-floating dual rear wheel axle are found on 
E-350. The Model 80 full-floating, dual rear wheel 
. axle is used on F-Super Duty vehicles. | 
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DESCRIPTION AND OPERATION (Continued) 


MODEL 60-1U SEMI-FLOATING AXLE 


AXLE SHAFT: 





| рь, BEARING 


(e ШЕ | УОКЕ 







gd 


'PINION SEAL 


OUTER PINION | QS 
BEARING © WASHER 
° 
@у OIL SLINGER 
CUP 


DIFFERE NTIAL 


PINION SHAFT SHIMS 
OUTBOARD 

SPACER 

MN a. | N BAFFLE 
BEARING S Ж 
CAP X ^ e : = SHIMS ` 
BEARIN | ЖА.” | | 
| | INNER PINION 


BEARING . 
қыны | B 


PINION 


COVER 


° W 
z УИ 1 r 
T ` (© 7% 


”, © 
4% ` 
ад) 


MODEL 60 TRAC-LOK LIMITED SLIP 





E4831-2D 
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n | | | 
THRUST WASHER “Ista ea P š 
4230 4211 BEARING PRELOAD AND 










BACKLASH ADJUSTING 
SHIMS-4067 


.[ DIFFERENTIAL 
| BEARING-4222 


SIDE GEAR 
4236 




















WASHER 
4228 | 
FILLER PLUG \ CUP-1244 
353051 Q DIFFERENTIAL 
| PINION-4215 JOUTBORRD 
DIFFERENTIAL 5% SPACERS 
CUP BEARING-1244 y 
e--— 
PASE BOLT . | 
4204-08 BEARING ` VENT 







4205. САР-4010 
















NÉ DRIVE PINION 
à 09 4241 СОР 


20 4616 
i a | / 





RING GEAR 
4209 
COVER PINION INNER PINION 
4033 BEARING-4630 LOCATING 















| | SHIM-4109 BEARING 
ÁSCEMBLV WAWE OIL RETAINER A= ке ый Zm 470 /| 
| ASSEMBLY-1175 4 х ӨМ 
ЅТЕМ SEN | 
РІМОМ OUTER 
BEARING-4621 
OUTER CONE AND | ДЕС : ore 
ROLLER BEARING ` eer ағ. 
1404 _ Ж — BRAKE DEFLECTOR/ 354845 
Lf | ASSEMBLY 
| 4851 
NUT ç 79 e А 
FLANGE 

| 351025 7 NUT-34447 | | Е | | ШУ 

WASHER 

34848 

| ву INNER CONE 
AND ROLLER 
1244 
m ҚТЛ: < 
<a AXLE SHAFT . 
HUB | 4235 | 
NUT 
BOLT GASKET ` 
304743 1001 : 


MODEL 60-1U AND 70-2U FULL FLOATING AXLE 


(penunuo5) NOLLVH3dO аму NOlILdiHOS3G 


LOCKNUT 





MODEL 60 TRAC-LOK DIFFERENTIAL E1694-2R 


еиеа--әху леэн 191487) Ie16əlul У-60-61 


ӯ-90-91 
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DESCRIPTION AND OPERATION (Continued) 


MODEL 80 FULL FLOATING AXLE 


SCREW AND 
_ LOCKWASHER AXLE - 








š Ж GASKET 
Бл 
ОГ Э 
vz. er ? 
Z 
P 


TRUET SIDE GEAR 
WASHER 


THRUST 


WASHER (AS 
MATE oO 


. DIFFERENTIAL 
BEARING CONE 


MATE 
GEAR 


RING 


OUTBOARD 
SPACER 










DIFFERENTIAL _ 
BEARING CUP 


BEARING 
E | | 
d SELECTIVE 
BEARING CAP ` SHIMS 
SCREW s 


BRAKE LINE 
CLIP 


PLUG | | : e IDENTIFICATION . 


TAG 


The pinion gear and shaft is supported by two 
opposed tapered roller bearings which are 
assembled in the forward side of the carrier housing. 
Pinion locating shims, installed between the rear 
bearing cup and the cup seat, control the drive 
pinion depth adjustment. The pinion bearing preload 
is controlled by shims located between the pinion 


front bearing and the shoulder on the drive pinion 


shaft. 


The differential; case assembly is supported by 
two opposed tapered roller (side) bearings and 
cups, which are retained in the housing by 
removable caps. Shims, installed between each 
differential side bearing and the shoulder on the 
case, perform three functions: they take up the 
differential case side clearance; they adjust the 
backlash between ring gear and pinion; and they 
establish differential side bearing preload. All Model 
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PINION PRE-LOAD 


THRUST 
WASHER 


‘GEAR 
SCREW 


DIFFERENTIAL 
. GEAR 
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WASHER ~. 


PINION YOKE AND 
: SLINGER ASSEMBLY 


PINION OIL 
-SEAL 
OUTER PINION 


BEARING CONE 


THRUST 
WASHER 


OUTER PINION 
BEARING CUP 


AXLE 
HOUSING 
ASSEMBLY 











ХӘ... РІМОМ LOCATING 
S SHIMS 
INNER . 


BEARING 
CUP 


~ INNER BEARING 
CONE 


PINION 


Е7490-28 


60, 70 and 80 Rear Ажез have spacers outboard о! 
the differential bearing bore to protect the housing if 
the bearing cup has spun in the housing. 


A cover on the rear of the carrier housing provides 
access for inspection, removal and installation of 
the differential assembly and drive pinion. А metal 
tag, stamped with the gear ratio, part numbers and 
limited slip (if applicable), is secured to the mousing | 


` by two of the cover bolts. 
‚ Тре Model 60-10 rear axle has semi-floating axle ‘| 


shafts, meaning the axle shaft supports the load. 


The Model 80, 70-1HD, 70-20 and 60-10 rear 
axles are equipped with full-floating axle shafts, 
meaning that loads are supported by the axle 
housing. The axle shafts can be removed without 
disturbing the wheel bearings, which are opposed 
tapered roller bearings and are pa of the hub 
assembly. E 


В "i 
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DESCRIPTION AND OPERATION (Continued) 


The rear hub and rotor assembly on the Model 80 
axle is supported or "floats" on the axle spindle on 
two opposed tapered roller bearings. It is retained 
on the spindle by a ratcheting nut that is tabbed to a 
slot on the spindle. If, for any reason, the hub is 
removed from the spindle, the old hub seal must be 
removed and a new hub seal installed. 


The Dana Model 60, 70, and 80 rear axles have an 
integral type housing, hypoid gear design with the 
centerline of the pinion set below the centerline of 
the ring gear. 


The hypoid gear set consists of a ring gear and an 
overhung drive pinion which is supported by two 
opposed tapered roller bearings. Pinion bearing 
preload is maintained by the pinion nut and selective 
shims assuring the seating of the inner and Outer 
bearings and cups. 


The housing assembly consists of a cast center 
section with two steel tube assemblies and a 
stamped rear cover. The cover uses Silicone 
Rubber E7TZ-19562-A (ESL- M4G273- A) or 
equivalent as a gasket. 


The differential case is a one-piece design with 
two openings to allow for assembly of the internal 
components and lubricant flow. The differential 
pinion mate shaft is retained with a threaded bolt 
lockpin assembled into the differential case. 


. Functional differences between the semi-float 
integral rear side assembly and the full-float integral 
rear axle assembly are as follows: | 


21. Тһе semi-float axle shafts are retained in the 

_ axle by C-washer locks positioned in a slot on 
the axle shaft splined end. These C-washers 
also fit into a machined recess in the differential 
side gears within the differential case. 


The full-float axle shafts аге retained by bolts 
attached to the hub. The hub rides on two 
bearings at the outboard end of the axle tube. 


A semi-float axle shaft rides on one straight- 
roller bearing at the outboard end. 


Differential bearing preload and ring. gear 

backlásh are adjusted by the use of shims 

located between the differential bearing cup/ 
. races and the carrier housing i in ше semi- float 
and the full-float axles. E 





DIAGNOSIS AND TESTING 


Refer to Section 15-01, General Driving Axle and 
‘Driveshaft Service. Also refer to Section 18-01 
Noise, Vibration and Harshness Diagnosis. 
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ADJUSTMENTS 


For adjustments refer to the specific adjustments 
in this Section under Disassembly and Assembly 
and Section 15-01, General Driving Axle and 
Driveshaft Service. 


Refer to Section 11- 14 Wheel Hubs and 


Bearings—for rear wheel bearing adjustment 
procedures and rear hub specific adjustments. 


Refer to Section 12-24 for rear disc brake assembly 
and/or disassembly procedures for. F-Super Duty | 
vehicle Model 80 rear axle usage. ` 





REMOVAL AND INSTALLATION 


Drive Pinion Oil Seal 
Removal 


The drive pinion oil seal can be replaced without 
removing the axle assembly from the vehicle. 
Compounded or synthetic rubber seals do not 
require soaking. ` | 


1. Raise the vehicle оп а hoist ог газе the геаг 
end of the vehicle with а jack. Install safety 
stands under the frame rails and lower the jack 
or hoist far enough to allow the axle to drop into 
the rebound position for working clearance. 


2. Remove the nuts and two U-bolts from the rear 
axle pinion flange and disconnect the driveshaft 


from the rear axle pinion flange. The Model 80 ` | 


axle uses straps and bolts which are threaded 
into the pinion Бы Wire the driveshaft to the 


E7491-1A 
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3.. Using Tool T57T-4851-B to: hold the pinion 
flange, remove the pinion shaft nut. - 


NOTE: The Model 80 pinion nut is tightened to 440- 
500 ft. Ib. 


COMPANION FLANGE 
. HOLDING TOOL. 
Т57Т-4851-8 `` 





Installation 


1. Clean the pinion oil seal seat. Coat. the sealing 
. edge of the new seal with a small amount of 


Hypoid Gear Lubricant, C6AZ-19580-E (ESW- ` 


M2C105-A) or equivalent. Do not put sealer on 
the sealing lip. Drive the seal into the housing, : 
using Tool T83T-4676-A for Econoline axles. 
Use Tool T88T-4676-A for Ғ-бирег Duty Axles. 


CAUTION: Installation without the proper tool 
may result in early seal failure. If seal becomes 
cocked during station, remove it and install 
new one. 
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. Using Tool T65L-4851-B or D8OL- 1002- L. 
remove the pinion flange. 


Using TOOL-1175-AC puller, in. combination 
with Slide Hammer Т5ОТ-100А, remove the 
| pon oil seal. 


PULLER 


D80L-1002-L KON 


-FLANGE . 


Se EU me 
MMC RN 
7—9 x9 a= 


PINION 
STEM 








FRONT PINION 
` BEARING 


OIL SLINGER 





PINION 
SEAL 





PINION SEAL . 
- REPLACER 


.. Т83Т-4676-А `  '£5876-1B ° 
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REMOVAL AND INSTALLATION (Continued) 












' 2. ` Coat the inside of the pinion flange with a small NOTE: The pinion flange must never be hammered 
. quantity of Hypoid Gear Lubricant, . С6А2- on or installed with power tools.  . жы 
-19580-Е (ESW-M2C105-A) or equivalent, апд. кы уй "TM CL ^ 
install the flange on the pinion shaft, using Tool 
D81T-4858-A. . MEC E 






"PINION FLANGE 
REPLACER 
. D81T-4851A 






Connect the driveshaft to the axle pinion flange, 
secure with nuts and U-bolts or straps and bolts 
(F-Super Duty threaded flange) and tighten to 
Specifications listed at the end of this Section. 


ae 


E7491-1A 


Install the pinion- attaching nut on the pinion 
shaft and o ded to specifications listed at the 
end of this Section. Hold the pinion flange with 
Tool T57T-4851-B while tightening the nut.. 







=, 







COMPANION FLANGE 
HOLDING TOOL 
T57T-4851-B 





TFN ALAA 


5. Raise the vehicle, remove the safety stands 
апа then lower the vehicle to road position. 
Check the level of axle lubricant and add the 

specified lubricant as necessary. ` 
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REMOVAL AND INSTALLATION (Continued) 


Rear Axle 
Removal : 


NOTE: Axle shafts, wheel uibs, wheel hub bearings, 
апа the wheel hub grease. seals. can be replaced 


without removing the differential assembly from the ` 


axle housing ог. the rear axle assembly from the 
vehicle. | 


‚ The axle shafts, wheel hubs, bearings and grease 


seals may be replaced, lubricated, or adjusted as 


outlined in Section 11-14, ‘Wheel Hubs and 


Bearings—Rear (Full Floating Axle). 


1.. 
7 to hub retaining bolts. 


2. 


Loosen the wheel stud nuts and the axle shaft 


Disconnect the rear shock absorbers from Жы: 


геаг axle, and unclamp the геаг stabilizer bar. 


Then raise the rear end of the vehicle frame 


until the weight is off the rear spririgs. Place 
safety stands under the frame in this. position. 


Disconnect the flexible eae brake line at 
the frame. "E 


- Disconnect the parking” broke cable (if so 


equipped) at the equalizer, and. remove the 
cables from the cable support brackets. 


Disconnect the driveshaft from the rear Ment | 
x flange. | 


Remove the nuts from the rear spring clips 


(U-bolts), and remove the spring seat caps: 


Roll the axle from under the vehicle, and drain 
the lubricant. Remove the wheels. Mount the 


. axle in a work stand. To remove axle shafts, 
. hubs and drums or hub апа rotor assemblies ` 
refer to Section 11-14, Wheel Hubs ang 


Bearings—Rear (Full Floating Axle). 


Installation 


1. 


Арріу а coating of Long Life Lubricant, C1AZ- 
19590-В (ESA-M1C75-BA) ог an equivalent 
lubricant to the lip surface; then, replace the 


hub inner grease seal. Refer to Section 11-14: 
for hub and bearing installation (use new axle 


shaft gaskets); then, install the axle shafts 
through the housing ends so that they will spline 
to the differential side gears. Prior to 
re-installation of the axle shaft, clean and 
remove any metallic debris in the hub bolt 
holes. Also inspect for cracked material around 
the holes, depth. of the threaded hole, 
(minimum 1.0 inch), and oversized threaded 
holes, and replace hub if any of these three 
conditions are present. Install new shaft 
retaining bolts (with loctite-type adhesive) and 
lockwashers. 


After installing the rear wheels, roll the axle . 
assembly under the vehicle. 
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3. Install the rear spring clips (U- bolts) and spring 


seat caps. On Econoline, tighten the nuts to 
150-217 N: m (110-160 ft-Ibs). Tighten F-Super 
Duty nuts to 200-270 ft.-Ibs (267-360 М-го). 


4. Connect the rear shock absorbers, and install 


the stabilizer: bar in position. 


5. Connect the drive shaft to the rear universal 


joint flange. Refer to Section 15-61 for 
installation instructions. and torque 
. Specifications. 


6.. Connect and adjust the parking brake cables (if 


da equipped). Refer to Section 12 70, Parking 
rake. 


7. Connect the hydraulic brake hose and bleed 


the brakes. Also connect the axlë vent hose to 
-the axle fitting on Econoline vehicles. Тһе 
F-Super Duty axle vent hose is part of the brake 
hose assembly and uses a special ''flow'' bolt 
to secure the hose block assembly to the axle. 


8. Fill the axle with the proper grade and specified 


amount of axle lubricant. 


9. Lower the vehicle to the floor. 


.PLUG - VENT .  — . HEIGHT 


HOSE-390312-S ` SENSING 
i VALVE 






BOLT - VENT FLOW 
390792-5100 


VENT HOSE | 
(PART ОҒ ВВАКЕ 


Е7493-1А 
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REMOVAL AND INSTALLATION (Continued) 


Rear Axle Shaft—Semi-Floating Axle 
Model 60-1U—Semi-Floating Axle, E-250. a 
Removal = Қ (02 a 

1. Lift vehicle and: install safety stands. .. . 
2. Remove wheel-and brake drum. : ` 


3. Drain lubricant from the axle. Remove cover 
plate to. drain lubricant. Clean -the gasket 
material from the cover and axle housing. . 


4. Remove the differential pinion mate shaft 
lockscrew as shown in the illustration. Discard 
lockscrew and replace: with new one upon 
assembly. _ | a 


NOTE: It is possible for Dana semi-float axles to be 


equipped with lockscrew coated with either a Loctite 


treated thread (or equivalent) or torque prevailing 
threads. . The. two types of lockscrew тау be 
identified as.follows. TX T€ 


OIFFERENTIAL 
PINION SHAFT `: 
LOCK SCREW 


:e the Loctite (or equivalent) treated. lockscrew 
һауе:а 5/32 inch hexagram socket head. ` 


` e The torque prevailing lockscrew has a 12-point ` 


drive head. | |20 a j 
‘If the axle is equipped with a Loctite (or 
equivalent) treated lockscrew, it must not be re-used 
under any circumstances. те: 
` If the axle is equipped with the torque prevailing 
lockscrew, it may be re-used up to four times (four. 
removals and installations). When in doubt about ` 
the number of times the torque prevailing lockscrew ` 
was removed, replace the lockscrew. p 
5. Lift out the differential pinion mate shaft as 
shown. Shaft is-a slip-fit design and may Бе. 
removed by hand. | r Xue 4 
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REMOVAL AND INSTALLATION (Continued) 


Meco р DIFFERENTIAL . 
, PINION MATE 
SHAFT 









Е4760-18 





NOTE: When removing axle shafts, do not rotate 
differential side gears. Rotating side gears causes 
the pinion mate gears and thrust washers to turn to 
the differential case opening and fall out. 


NOTE: In semi-floating axles, after the axle shafts 
have been removed, assemble the pinion mate 
shaft and lockscrew back in the differential case. 
Use old lockscrew and assemble finger-tight to 
prevent the side gear and mate gears from rotating 
and dropping out of the differential case. 





Push the flanged end of axle shaft toward the 
center of the vehicle and remove. the C-clip 
‚ from button end of shaft as shown in the 
illustration. | | 





C-CLIP 


Я WX г 
" 





installation 


1. Push axle shaft into axle tube, making sure 
splined shaft end engages side gears. Be 
careful not to damage oil seals and bearings. 


2. Push the flanged end of axle shaft towards 
center of axle and install C-clip. Pull flanged end 
outward until C-clip locks into side gear. 

C-CLIP 
AXLE SHAFT 







2 
N 






C 
eu қ 
¿NU 
LA | 
T ж 
N | 


© 
A 


б 
hh 
4 





7. Pull the axle shaft from the axle tube being 
‚ careful not to damage oil seals. 





сира енен езіне алы TT KOPP UE maw у LUCI CPU IUE 730 IY AEE ERO E S OTIS иен л 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-05-12 — | | Integral Carrier Rear Axle—Dana 





REMOVAL AND INSTALLATION (Continued) 


3. Install pinion mate shaft. Be sure lockscrew 
hole of the shaft is lined up with the lockscrew 
hole in case. Be sure pinion gear side washers 
are in correct position. | 


DIFFERENTIAL . 





15-05-12 





Install the new lockscrew, making sure the hole - 


in the differential cross shaft is lined up with the 


screw hole in the case. Make sure the threads 


in the differential case and on the lockscrew аге ` 


free of dirt and oil. Tighten lockscrew to 27-34 


= Nem (20-25 ft-lbs). 


_ Е4832-2А | 
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REMOVAL AND INSTALLATION (Continued, 


5. Add RTV or an equivalent sealer to the cover 
plate. Install cover plate. 


A flat mounting surface cover plate is used on all 
Dana design axles. This cover plate requires the use 
of a silicone rubber sealer material, Silicon Rubber 
E7TZ-19562-A (ESL-M4G273A), or equivalent 
rather than a gasket. 


The cover face of the carrier and the flat surface of 
the cover plate must be free of any oil film or foreign 
material. 


CAUTION: Clean both flat suriaces with a 
suitable solvent to remove all traces of oil film. 
Sealant material must meet specifications of 
ESL-M4G273-A, B, АЅТМ1, GE503, Z1, Z2, 23 
sealant or equivalent. | | 


Apply Silicone Rubber, E7TZ-19562-A (ESL- 
M4G273-A), or equivalent to cover plate surface. 
Ensure that the sealer bead is laid on the inside of 
the cover screw holes. The bead is not to pass 
through the holes or outside of the holes. | 


The bead is to be 3.18-6.35mm (1/8-1/4 inch) high 
and 3.18-6.35mm (1/8-1/4 inch) wide. 


e NOTE: Cover assembly must be installed within 
15 minutes of application of the silicone or new 
sealant must be applied. 


Assemble two cover screws into cover at 8 o'clock 
and 2 o'clock position. Use these two holes to guide 
cover plate into position on the carrier. 


Install remaining screws. Tighten alternately and 
evenly. Tighten screws to 41-54 М-т (30-40 ft-Ibs). 


Aliow one hour cure time before filling carrier 
with the proper amount of РАС lubricant 
and vehicle epo | 


T Q^ CONTOUR OF BEAD 





E6667- 1A 


6. . Fill the axle. Pound with the specified amount 
of axle lubricant. 


7. Install brake drum іп position of on axle shaft 
_ flange. 


8. install wheel and tire ess in position to- 


axle shaft flange. Tighten nuts to specifications 
listed in Section 11-01, General Wheel and Tire 
Service. | 


9. Lower vehicle and. road test. 
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Rear Axle Shaft—Full Floating Ахіе 


Models: 60-10 70-20 and 80—E-350 DRW, 
F-Super -Duty series vehicles for removal and 


installation of rear axle shafts. Refer to Section 
11-14, Wheel Hubs and nib а Dana Full 


| Floating Axle. 





Oil Seal and Wheel Bearing—Semi- 


Floating Axie 


‘Model 60-1U Semi-Floating Axle 
 E-250 


Removal . 


.1. Remove axle shaft as described i in this Section. к 


2. Remove the oil seal from the axle tube. Discard ` 
` `. the seal. ` | 


3. Pull the bearing from the axle. tube using Push 
Puller T81P-1104-C, Adapters T81P-1104-B ` 
(coarse thread) or D81T-1104-A (fine thread) . 
and Rear Wheel Bearing Remover, T81T- 
1225-A, as shown. : 


CAUTION: Wear safety glasses when removing - 
the bearing in the event the pearing expiodes or 
shatters during removal. ` | 


4. Usea standard metal cleaning solvent to clean 
_ Out the bearing bore in the housing. Wipe this - 
area clean, making sure it is free from dirt or id 
other contamination that might be present. . 


NOTE: The bearing bore must be free from nicks | 
and burrs. Wipe the bore with emery cloth to assure 
a smooth surface. Clean bore out with a standard . 
metal cleaning solvent. If bore has. burrs or spalled ` 
areas and a new bearing | is installed, it may lead to 
early fatiguing. | 








E ADAPTERS . 
T81P-1104-B (COARSE THREAD) 
peit 1104-A (FINE THREAD) 


“СШ PUSH PULLER 
 T81P-1104-C ` 






REAR WHEEL  - 
BEARING REMOVER 
T81T-1225-A 


E7448-1A | 
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REMOVAL AND INSTALLATION (Continued) 


Installation. | | 

1: . Coat the bearing with differential lube (ora easier . 4. тне cavity between seal lips and bearing 
_. assembly and to prevent possible шш. ofthe >: - with Long-Life Lubricant С1А2- 19590-ВА 

—. tube bore. (00. 0 (ЕЗА-М1С75-В). ` 

2. Install bearing’ іп the tube bore using Push- 5,- Install axle shafts as described in this Section. 
- Puller T81P-1104-C, Adapters T81P-1104-B or | | — 
. .D81T-1104-A, Step Plate D80L-630-1 and Rear TEC BEARING REPLACERC 


Axle Bearing Replacer T80T-4000-X. | Po ШО T80T-4000-X 


NOTE: When installing bearing make sure the и. 
реагіпд is not cocked іп the Боге during installation. 


| 180T-4000-Y д 
3. Install a new ой seal in the bore using Push 
Puller T81P-1104-C, Adapters T81P-1104-B or 
D81T-1104-A, Step Plate D80L-630-1 and Rear 
. Oil Seal Replacer T80T-4000-Y, as shown. An .. 
. alternate method of installing the seal is to drive 








` PUSH PULLER . 





| -С 
the seal into place with Rear Ой Seal Replacer . : a шын 
.'.. T80T-4000-Y and Driver Handle, T80T-4000- Я САМ ADAPTERS & D80L-630-1 


W. 


NOTE: Make sure ; the séal i is not 5 ей in the bore 
during instanation: 


Т81Р-1104-В (COARSE THREAD} 
T81P-1104-A (FINE THREAD) Е7449-1А 


ч ой Seal and Wheel Bearing—Full Floating | ij 
` Axle. f | E er 
Model 60-1U, 70-2U, 80 Full: Floating Axle (7 B hg Š | 
. Removal and. Installation | 


Refer to Section 11-14, Wheels, Hubs and 
| Bearings (Full Floating Axle) for removal and 
installation рее. Же 


| "ume 





| NOTE: When A ratios on the Model 60 and | In the 60-10, and 70 Series axles, ratios '3.54 to - 
‘Model 70 Series rear axles, it may be necessary to .. 1' up to '4.10 to 1' incorporate a thick differential 
. change the differential case along with the ring gear : case flange and a thin ring gear. Ratios '4.56 to 1' 


and drive pinion. | _ and up incorporate a thin differential case flange _ 
| . г Š ’ and a thick ring gear. | 


| | THIN FLANGE | THICK FLANGE E ; қ THIN RING GEAR 
THICK RING GEAR E ‚ W 


Е4844-2А 
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DISASSEMBLY (Continued) ` ` 


Disassembly NL 
| | DIAL INDICATOR ` 


1. Remove. the rear. axle from the vehicle as E 
outlined in Removal and Installation. ` J HOUSING SPREADER 
: ' | | . E MP TOOL-4000- 

2. : Remove cover plate and drain lubricant from ачааг 
| axle. Тһе Ішбе will агаіп out as the cover plate is 


removed. 


Remove cover plate screws, and cover plate. 
Tip carrier to allow lube to drain completely. 

' Also during this time clean the cover face of the 
carrier, making sure it is free from any nicks and 
remove old RTV gasket material. 


4. Remove bearing caps. ` ` 


NOTE: Mating letters are stamped on caps and 
carrier. This is important at time of assembly as they 
are to be assembled exactly as removed. Letters are 
in vertical and horizontal positions." | 
| . Е7674-18 _ 
BEARING CAPS са 


. 














.Pry differential case from carrier with two pry ` 
bars. After differential case has been removed, : | 
remove spreader. Use caution to avoid damage ^| ` 
to ring and pinion. Mark or tag bearing cups ` | -: 

indicating from which side they were removed. 


D 









Же 


< | Е ©.. DIFFERENTIAL ASSEMBLY ` 
д Y ТА. AND RING GEAR . 
SOUS ae, 
| — 

DESC 


e ji ^ 


MATING LETTERS p 


^£6670-1A - 





NN 





















CAUTION: Before removing differential case 
` and ring gear, make sure the axle shafts are 

pulled out far enough for clearance to remove · 
differential. Refer to Section of manual covering 
the type of axle assembly being serviced. 


ты 

жш ЕҢ 
`Jh; 
ЖЕЛ Pec. 
AC же) 
=== М Ts: 

AV AVAVAVAVAVAVAYA 
< 


5. Place Differential Housing Spreader, on the BICHTHAND ТЕН KAND, | 
case. Install Dial Indicator, Tool D78P-4201-B SPACER | | E7497-1B - 





on the carrier housing. Do not spread housing 
more than 0.38mm (0.015 inch). | : 
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_ DISASSEMBLY (Continued) | 


Dana Model 60, 70 and 80 rear axles incorporate 
spacers installed outboard of each differential 
‘bearing.;cup. Remove both spacers and tag each 

‚ indicating the side each was removed from: Inspect 
both spacers for damage, bent or grooved 

4d conditions. iue if ры, | 


” 


LH SPACER ` 


RH SPACER ` 


I Remove differential bearings with special tool, 
- Universal - Bearing Remover D81L-4220-A. 

. Place the tool in a vise when removing bearing. 
Wire -shims, bearing cup, bearing cone, and 


outboard spacer together. Identify from: which ` 


side they were removed. (Ring gear side or 
opposite side). If shims are damaged, replace 


with new ones at time of assembly. Shims are - 


‚ available in thicknesses of mm .08, .13, .25, and 
.76 (.003 inch, .005 inch, .010 inch, and .030 


inch). Reposition ' case in puller and remove . 


other bearing cone. as described above. 


Replace bearings whenever they are removed . 


from the: carrier. 


an 


UNIVERSAL BEARING ` 
REMOVER. Spa 12% А 


k. 
=, 


‚ Integral Carrier Rear Axie—Dana 


15-05-16 


Place a few shop towels over the. vise to |. 
prevent the ring gear teeth from being nicked. | 
Place case in vise. Remove ring .gear. bolts. 
Leave four bolts loosely assembled 90 degrees - 
арай. Tap each. bolt head. alternately with a : 
rawhide hammer. -to loosen the: ring gear. · 
Remove bolts and ring gear. 


NOTE: Whenever removing the ring gear bolts, 
always replace with new bolts upon assembly. Use 
grade 9 bolts for s service peccet for all Dana 
axles. ` | . | 


‚ RAWHIDE 
© HAMMER 


GRADE.9 . 
BOLTS `. 
DIFFERENTIAL - 


.E7498-1A ` 


9. "Replace case in vise and drive out lock рп. 
which secures the ріпіоп mate shaft. Use a 
small drift as shown. I 


E6671-1A 
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DISASSEMBLY (Continued) 


10. Remove pinion mate shaft with drift as shown. 12. Turn .nose: of carrier іп а horizontal position, 
| " | | remove ріпіоп nut. Hold ріпіоп flange with Tool 
| | Т57Т-4851-В Companion Flange Holding Tool, 
БИР т | . and remove pinion nut and washer. | 
PINION _ PINION МАТЕ SHAFT 


МАТЕ GEAR — -" | dE NOTE: Pinion nut for Model 80 axle requires 596- 
| | й | 678 №: т (440-500 ft-lbs.) of torque to remove. 


TOOL 
T57T-4851-B 

11: To remove side gears and pinion mate gears, 

rotate the side gears. This will allow the pinion 
mate gears to turn to the opening of the case. 

. Remove pinion mate gears and also the 

` spherical washers behind the gears. Lift out 
side gears and thrust washers. Inspect all parts, 

including the machined surfaces of the case 

itself. ІТ excessive wear is visible on all parts, it 

is suggested that the complete differential 

assembly be replaced. If any one of the gears 

are to be replaced, THEY ARE TO BE 


REPLACED ASA SET. | | 13. Remove pinion flange with Tool-D80L-1002-L. 
3 If the pinion flange shows wear in the area of 
the seal contact, it should be replaced. 


PULLER | : 
D80L-1002-L | ANGE 


PINION 22 SIDE GEAR 
MATE GEAR | 
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DISASSEMBLY (Continued) ` 


14. Remove pinion by tapping with a rawhide 
hammer. Catch the-pinion with your hand to 
prevent it from falling and being damaged. 


CAUTION: Handle pinon gear cu. to 
Prevent кушу. 


pd | 


. The illustration shows the assembly sequence for 


NOTE: On the spline end of the pinion, there are 
bearing preload shims. These shims may stick to the 
_ pinion or bearing or even fall out. These shims are to 
be collected and kept together since they will be 
used later in assembly. Try not to damage shims. If 
shims are damaged, replace with new ones. Shims 
are available in thicknesses of mm .08, .13, .25, and: 
.76 (.003 inch, .005 inch, .010 inch, and .030 inch). 


Model 70 axle may also include a pinion bearing 
preload spacer with the inner роп bearing: preload 
shims. | 


DUST SHIELD x 
(PRESSED ON END YOKE) 


SLINGER 


. .' BEARING - 
` CUP 


| | PINION 
|e көк PRELOAD" SHIMS 


DRIVE PINION ` - 
STEM `S. 


_ Integral Carrier Rear Axle—Dana | Ж 











15-05-18 _ 


PINION ЗНАЕТ . 
THREAD 
PROTECTOR 
- T85T-4209-AH 


the drive pinion preload spacer that is included in the : 


- service kit and must be used with the drive pinion kit. 


The drive pinion preload spacer and preload shims 


` assembly sequence must be followed. If sequence 


is. not followed and components are Inpropeny 
assembled, it may cause unit failure. 


Axle assemblies manufactured without and prior to 
the use of the pinion preload spacer may be 


serviced with this drive pinion. and preload spacer. 


~ 


WASHER 








E E FOR ; 
PINION PRELOAD SPACER ` 


) РІМОМ 
| A мот 
| 6H > ЕМО: 
ҮОКЕ 
PINION ` 
. OIL SEAL `` 
BEARING 
CONE : 
PINION PRELOAD >- 
SPACER ot 
Е7499-2А 


_ DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-05-19 | Integral Carrier Rear Axle—Dana | 15-05-19 
к Pe aT 
DISASSEMBLY (Continued) 


15. Pull out pinion seal with Puller T77F-1102-A, SLIDE HAMMER 
Bearing Cup Puller and Т50Т-100-А, Slide | T50T-100-A 
Hammer (Fig. 15). Discard seal. REPLACE | s 
WITH NEW ONE AT TIME OF ASSEMBLY. 
Remove bearing cone and outer oil slinger. 





— 
BEARING CUP 
` PULLER 
‚ ТИНА 
OIL SEAL 
| N E4834-1A 
16. Turn nose of carrier down. Remove outer pinion The slinger serves the purpose of assisting the lube 
bearing cup with Driver Handle D81L-4000-A to flow up through the oil channels to lubricate the 
and the correct size bearing cup remover as pinion bearings. If used, they are part of the pinion 
shown in the following illustration. setting adjustment. 
CAUTION: Do not nick carrier bore. | 17. Remove the inner bearing Cup with Driver 
NOTE: The front and rear carrier section may vary in | еы D81L-4000-A pis the mbi Size 
pinion bore depth due to the possibility of the need illustrat cup remover as shown in the following 
for either a baffle or slinger or both. illustration. | 


The baffle serves the same purpose as a dam, to ` 
assure that the pinion Deanngs are maintained with 
lubricant. 
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DISASSEMBLY (Continued) 


WASHER 


DUST SHIELO . ` Ем 






















(PRESSED ON END YOKE) PINION 
| NUT ` 
SLINGER 
END 
YOKE 
BEARING - 
CUP 
‚ PINION . 
| OIL SEAL 
| 2220 PINION i 
PRELOAD SHIMS | 
| BEARING 
CONE 
DRIVE PINION 
STEM | 
PINION PRELOAD 
SPACER | 
_ SHOULDER FOR 
PINION PRELOAD SPACER 
2 E7499-2A 
PINION BEARING 
CUP REMOVER 
D81T-4628-A INNER (MODEL 60) 
D81T-4628-B INNER (MODEL 70) . 
- D81T-4628-D OUTER (MODEL 60-70) 
T88T-4628-A ` | 
. T88T-4628-B 
HANDLE 
D81L-4000-A 





94 
% 
QUOC 
АДА 


Ф 


V 


$ 
Ф 


v e "x 4. V. (Y 
(ХХХ) 
АДАА a 


WX XX) 
MX 


HANDLE 


INNER. CUR OUTER CUP REMOVAL ` 





INNER CUP REMOVAL E4835-2F 


. ; 
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DISASSEMBLY (Continued) 


NOTE: Shims are located between the bearing cup 
and carrier bore and may also include an oil baffle. If 

shims and baffles are bent or nicked, they should be 
replaced at time of assembly. Wire shim stacks 
together and measure each. If stack has to be 
replaced, replace with same thickness shim pack. 


OIL 
BAFFLE 


OIL 
SLINGER 


E7115-1A 


18. Remove bearing from pinion with Universal 
Bearing Remover, D81L-4220-A. 


NOTE: Both baffle and slinger are part of the pinion 
adjustment shims and are to be kept intact for 
posee 


UNIVERSAL BEARING 
REMOVER-D81L-4220-A 


CLEANING AND INSPECTION 


Inspection Before Disassembly 


The differential case assembly and drive pinion 
should be inspected before they are removed from 
the axle assembly. These inspections can find the 


cause of the concern and determine the resolution. 


1. Wipe the lubricant from the internal working 
parts and visually шалы the parts. for wear 
and/or damage. 





Rotate the gears to see if there is any 
roughness which would indicate damaged 
bearings or gears. 


Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks/chips. 


Set up dial indicator Tool D78P-4201-B and 
check ring gear and pinion backlash апа -ring 
gear backface runout. 


Check ring gear and pinion backlash in three 
equally spaced points with dial indicator. | 


Backlash tolerance is 0.127-0.203mm (0.005- 
0.008 in) and cannot vary more than 0.05mm (0.002 
in) between points checked. 


High backlash is corrected by moving the ring 
gear away from the pinion. | 


Low backlash is corrected by moving the ring gear 
away. from the pinion. 


These corrections are made by switching shims ` 
from one side of the differential case to the other. 


To check ring gear backface runout, mount Dial 
Indicator D78P-4201-B on the carrier so the tip of 
the dial indicator contacts the backface of the ring 
gear. Backface runout should be no more than 
0.101mm (0.004 inch). 


5. Acontact pattern is not an acceptable guide to 
check for noise. Proper gear set assembly must 
be checked using the Hear Axle Pinion Depth 
Gauge Tool set which shows the correct pinion 
depth required to assure acceptable running 
condition. See Sn. on Drive Pinion and 
Gear Set. ` | 


DIAL INDICATOR 
D78P-4201-B 


аа 
ud 





Inspection After Disassembly 


Thoroughly clean all parts. Always use new 
solvent when cleaning bearings. Do not spin dry 
bearings with compressed air. Oil the bearings 
immediately to prevent rusting. Inspect the parts for 


any major damage. Clean the inside of the housing 
before rebuilding. When.a scored or chipped gear 
set is replaced, the axle housing must be washed 
thoroughly. Inspection procedures: for individual 
parts are outlined as follows. 
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CLEANING AND INSPECTION (Continued) 


Bearing Cups 


Check bearing cups for deep scores, galling, or 
spalling. If a 0.0381тт (0.0015 inch) feeler gauge 
can be inserted between а cup and the bottom of its 
bore at any point aroung the cop. the cup must be 


Rotate the side gears until the holes of the 
washers and pinion gears line up with the holes 
of the case. If the gears cannot be rotated by 


- hand, install one of the axle shafts into the side 


gear spline and use a pipe wrench to turn the 


: shaft. 


re-seated. 


Cone and Roller Assemblies - 


When operated in the cups, bearing rollers must 
turn without roughness. Examine the roller ends for 
stop wear. If inspection reveals either a damaged ` 
cup or a damaged cone and roller arene: both 
parts should be replaced. 


Pinion Flange 


Be sure that the flange half-rounds and lugs have 
.not been damaged in removing the driveshaft or in 
removing the flange from the pinion. The end of the 
flange that contacts the bearing cone as well as the 

' nut counterbore and seal surface must be smooth 


and free of nicks. 


Gears 


Examine the pinion and ring gear teeth for 
scoring, excessive wear, nicks and excessive 
chipping. Worn, scored and damaged gears cannot 
be rebuilt to correct а. noisy condition: 


PINION 
GEAR 


Carrier Housing 


Make sure that the differential and pinion bearing 
bores are smooth. Remove any nicks or burrs from 
the mounting surfaces of the carrier housing. 


Use a drift to line up the holes with those of the 
differential case. 


Differential Case 


Make sure that the hubs where the bearings 
mount are smooth. Carefully examine the differential 
case bearing shoulders, which may have been 
damaged. when the bearings were removed. The 
bearing assemblies will fail if they do not seat firmly 
against the shoulders. Check the fit (free rotation) of 
the differential side gears in.their counterbores. 


Assemble pinion mate shaft, drive on shaft to 
remove drift. Be sure lock pin hole of the shaft is 
lined up with the lock pin hole of the case. 





PINION 


ASSEMBLY 


Differential Case | 
Assembly 


1. Place differential case in vise. Apply grease, 
Long Life Lubricant, C1AZ-19590-BA (ESA- 
M1C75-B) or equivalent, to new side gear thrust 
washers and to hubs and thrust face of the new 
side gears. Install both side gears. Apply grease 
to the new pinion mate spherical washers and 
the new pinion mate gears. 


Assemble both side gears and thrust washers, 
hold in place with hand, then assemble the 
pinion mate gears and washers to hold the side 
gears іп place. An easy way to assemble the 
" side gears and pinion mate gears is to have all 
parts lubricated with Rear Axle Lubricant С6А2- 
19580-E (ESW-M2C105-A) before assembly. 
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6. 


Assemble lock pin. Peen metal of case over pin 
in two places 180* apart to lock in place. Note 
the location of the slot in the Joe pu and peen 
90? away. 


Integral Carrier Rear Axle—Dana | 
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Be sure flange face. of the case is free of nicks 
or burrs. Assemble ring gear to .case. Line up 
holes of the ring gear with those of the:case. 
Use new ring gear bolts. Draw up gear bolts 


15-05-23 


alternately and evenly. Tighten ring gear bolts 
to 136-163 N-m (100-120 ft-lbs) for grade 8 
bolts. Tighten grade 9 bolts 169-183 №: т (125- 
135 ft-lbs) for Model 60, 61, 70 axles. Tighten 
Model 80 ring gear bolts to 285- 312 N-m (210- 
230 ft-Ibs). 


Install Master-Differential Bearings, Tool D81T- 
4222-D for Model 60 and 70-2U axles. Use Tool 
D81T-4222-E for .70-HD and Model 80 axles 
onto. the differential case.. Remove all nicks, 

. burrs, dirt, etc., from hubs to allow bearings to 
rotate freely. 


NOTE: The semi-float shaft idis bearing Gin 

uses a lock pin that is assembled with the use of a 

12 point socket wrench. Use a new lock pin and 
assemble finger tight only. This procedure is 
necessary to prevent differential side gears and 
differential pinion mate gears from rotating in the | 
case and dropping out when servicing the carrier 8. 
section. A new lock pin. should be installed after ` : 
аш, {һе axle shafts. 


9. Assemble differential case into carrier (less 
pinion). Mount dial indicator with a magnetic 
base Tool D78P-4201-B as shown. Locate tip of 
indicator on flat surface of one of the ring gear 
screw spot faces. Force differential assembly 
as far as possible in the direction towards the 
indicator. With force still applied, set indicator at 
zero (0). 


NOTE: Dial indicator should have a minimum 
travel of 5.08mm (0.200 inch). 







DIAL 
INDICATOR 
D78P-4201-B 


MASTER BEARINGS 
’ D81T-4222-D FOR- 

MODEL 60-70-2U . 
D81T-4222-E РОВ. 
MODEL 70- ІН -80 





. 6402-18 


M 
Ly 


_Е7651-1А 
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ASSEMBLY (Continued) 
















10. Force the differential assembly as far as it will 
- г до іп the opposite direction. Repeat these steps 
until. you have obtained the same reading. 
Record the reading of the indicator. This will be 
the ` total. amount of shims required (less 
preload) and will be calculated later during 
assembly. After making sure the readings are 
correct, remove indicator and differential | 
assembly from. singe DO NOT REMOVE 
MASTER BEARINGS FROM DIFFERENTIAL 
CASE AT THIS TIME. | | 


This reading is the Total Differential Case Endplay 
which will be. needed in. Step 6 of Assembly of 
Differential into. Housing later in this Section. 


DIAL INDICATÓR 
TOOL 








T78P-4201-B 






< 
SUED 



















11. Ring gears and pinions are supplied in matched - 
sets only. Matching numbers on-both the pinion 

‚ and ring gear are etched for verification. № а 
new gearset is being used, verify the numbers . 

: óf each pinion and ring gear before proceeding 
with assembly. The end of the pinion with the 

‚ etched figures shown is known as the "button" 

. end. The surface with the etched figures may or 
may not be a precision.ground surface, which is 
necessary for use of the final chock gauge | 

` block with the pinion. If the surface is not 
precision ground, the tooth combination 
information stamped. on the pinion stem ` 
between the bearing diameters will have the 
letter "В" following. Examples: 46-13B, 
41-11B, and 41-10B are not finish ground апа 

may not utilize the final check gauge block. 


BUTTON END (MAY NOT . DRIVE 
BE A FINISHED SURFACE) 7 




















STANDARD PINION. Е7117-1В - 


The distance from the centerline of the ring gear to 
the button end of the pinion for the Models 60-10, is 
79.37тт (3.125) inch. For Model 70 and 80, the 
distance is 88.9mm (3.50 inch). 


On the button end of each pinion, there is etched a 
plus (+) number, a minus (-) number, or a zero (0) 
number which indicates the best running position for 
each particular gear set. This dimension is 

_ controlled by the shimming behind the inner pinion 
bearing cup (the backface). 


The difference from the centerline of the ring gear to 
the backface of the pinion for Model 60-1U is 
127mm (5.000 inch) for Model 70-2U, the distance is 
136mm (5.375 inch) and for Model 80 is 148mm 
(5.812 inch). i | 















TOOTH COMBINATION ` 


STAMPED HERE ӘНІНЕ 


РВЕ ОАО 
РІМОМ OIL SONS 
BAFFLE ; l | 
| A" PINION 


: — a POSITION 
PINION OIL = = 
SLINGER | /| ШЕШ 08 | 


ВАСК РАСЕ 


11 / BUTTON END 
| "AN : 
| CENTERLINE OF | 
2 0! RING GEAR | 


_ E8230-1A - 
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ASSEMBLY (Continued) 


For example—lf a pinion is etched a plus m+8 (+3), 
this pinion would require .08mm (.003 inch) less 
shims than а pinion etched ''0''. This means by 
removing shims, the mounting distance of the pinion 


is increased to 98.45mm (3.128 inch), which is just — 


what a m+8 (+3) indicates. Or if a pinion is etched 
m-8 (-3), we would want to add .08mm (.003 inch) 
more shims than would -be required if the pinion 
were etched "0". By. adding .08mm (.003. inch) 
shims, the mounting distance of the pinion was 
decreased to 98.29mm (3.122 inch) which is just 
what a m-8 (-3) indicated. | 

If the old ring and pinion set is to be reused, measure 
the old shim pack and build a new shim pack to this 
same dimension. № a baffle is used in the axle 
assembly, it is considered as part of the shim pack. 


SHIM SELECTION CHART — INCHES 


| Old Pinion 
| Marking 


[= C 
Los pem төш | rome | roos 
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To change the pinion adjustment, shims: are 
available in thicknesses of mm .08, 13, and .25 
(.003 inch, .005 inch, апа 010 inch). . 


NOTE: If baffle -or slinger is bent or mutilated, 198 
should бе replaced. ` 


Measure each shim separately with a micrometer 


апа add together to get the`total. shim idi 


thickness from the original build up. . 


If a new gear set is being used, notice the (+). or (-) 
etching on both the old and new pinion and adjust 

the thickness of the new shim pack to compensate 
for the difference of these two figures. 


For example—lf the old pinion reads m+5 (+2) and 
the new pinion is m-5. (-2), add .10mm (004 inch) 
shims to the original shim pack. 


New Pinion Marking | 


єє ЗИ жм 


+ 0.004 + 0.003 + 0.002 


ЕІГІ 
+0006 
С кт МЕС || rome f soon 


dq. 
о | om - 
EINEN 


pe 
о [cem | 
“ә [© - 
ooa | ов | 
EI NES 


ЕЕ | ш | oor | 
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Pinion Bearing Cup Installation. 


Place the: required amount of preload’ shims 


under the’ inner cup as shown. E 
Place the inner and outer bearing cups into the 
carrier bore. — ew o BOY 
Place the inner. Bearing Cup Replacer Tool on 


the inner bearing cup. For Model 60 and 70-2U - 


axles, use Т56Т-4616-В2. For Model 70-1HD 
and:80 axles, use D81T-4616:A. ``. ^ 


27. OUTER BEARING CUP REPLACER 
T56T-4616-B1 (MODEL 60 AND 70) 





. Place the Outer Bearing Cup Replacer Tool on | 


the outer bearing cup. For Model 60 and 70 изе | 
Т56Т-4616-В1. For Model 80 axles, use T67P- 


^ 4616-A. 


. - Install the Threaded Drawbar, 175Т-1176-А. 
into the геріасег tools and tighten the drawbar | 


to install the: cups into: the carrier bore. 


INNER CUP ` 
. INSTALLATION 


тынса o © ТРАВА MODEL | e 0 | ММ 


Mp 
x 


| I OUTER CUP. | - 
SHIMS. . T75T-1176-A ` | `. = VIEW 
OUTER CUP | із 2 Жаға 


~ ANNER BEARING CUP REPLACER 
Т56Т-4616-В2 (MODEL 60 AND 70-2U) ` 
D81T-4616-A (MODEL 70-IHD AND 80) ` 





Depth Gauge Check | Ж | 
51. Refer to the following tool usage-chart for the - ·. 
correct tools for the particular axles. Tool T8OT- | 


NOTE: If any of the gauge surfaces become . | 
nicked, the high spots must be removed with а ` | 


medium India oilstone to ensure no erroneous 
readings. | | % 4 


` 
` 


.| Description ' . 2 бі 
| =: 


Gauge. Block ` see nee To = | ЖИЕ NES 


= | | Aligning Adapter ` b D80T-4020-R60 ` | 


Gauge Disc ` ee 
Gauge Tobe | F uc iy 1 


CE4093-2F 


D81T-4020-F51 
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Place a new inner pinion bearing cone over the 
proper aligning adapter and insert into the axle 
carrier -bore. Place the outer pinion bearing 
cone (new or used.if in good condition) into the 
bearing cup and assemble the handle onto the 
screw and hand tighten. Note the 3/8 inch 
square drive in the handle to be used for 
obtaining the proper pinion bearing preload and 
) iben to preload of 2.26-4.53 М-т (20-40 
іп-І05). ` | Е 


INSTALLATION OF PINION А, ee НАМОЕ 
DIFFERENTIAL | BEARING 
HOUSING s | 


“ALIGNING | | 
ADAPTER N INNER PINION 
BEARING ' 


INSERT FEELER 
GAUGE HERE 


90950297. 
9926 oe о eS (969 5,06. 
um 225 2 25820 - 
5050 


(| 

Ses 59, 

25 ө 900% 195007006 
LLL. 99, Я Q 
22220500 
940920092026 eod 


—— LU | Е 


GAUGE ТОВЕ | 
Е7653-1А 


. "Center the proper gauge tube into the 
differential bearing bore. Install the bearing 
caps and tighten to 109-147 №: т (80-90 ft-Ibs). 


Using à feeler gauge tool or shims, select the 
thickest feeler shim that will enter between the 
gauge tube and the gauge block. Insert the 
feeler gauge directly along the gauge block to 


insure a correct reading. The feeler gauge fit ` 


between the gauge tube and the.gauge block 
should be a slight drag-type feeling. Make sure 
the shims or feeler gauges are free of dirt to 
prevent an incorrect reading. | 


After the correct feeler gauge feel is obtained, 
check the reading and this is the thickness of 
shim(s) required providing that upon inspection 
of the service pinion gear, there are no 
markings. 


NOTE: If the service pinion gear is marked with a 
plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in Step 4. 


If the service pinion gear is marked with a minus (-) 
reading, this amount must be added to the thickness 
dimension obtained in Step 4. 


In addition you must use the exact same new inner 
pinion bearing that was used in the previous steps. 


6. Remove the inner pinion bearing cup and install 
the correct thickness of shims in the carrier 
bore. Re-install the bearing cup and oil slinger 
(if used) on the pinion and press on the bearing 
with T53T-4621-C, for Model 70, T75L-1165- 
DA for Model 60, or D80T-4200-B for Model 80. 


NOTE: lf a baffle or slinger is used, replace with a 
new one upon assembly and measure as раг of the 
shim stack. 


.4. After following these SroCSdures: continue to 


build the remaining components with. proper 
. pinion and differential bearing н panes 
апо ring gear backlash. | 


Pinion пел ай Preload and. Final Depth Check 


1. Assemble preload shims and spacer or slinger 
. (if used) onto pinion. Assemble bearing cone . 
and roller assembly, using T75L-1165-B, Axle 
Bearing/Seal Plate and T75L-1165-DA; "Axle 
Bearing/Seal Replacer for Model 60 axles or 
T53T-4621-C, Pinion Bearing: Cone Replacer 
for Model 70 axles. For Model 80 axle use 
D80T-4200-B, Pinion Bearing Cone Replacer. 


AXLE BEARING/ 

- SEAL REPLACER 
T75L-1165-DA (MODEL 60) 
PINION. BEARING CONE 
REPLACER - Т5ЗТ-4621-С 
(MODEL 70 AND. 70-2U) 
D80T-4200-B REPLACER, 
PINION BEARING CONE 
ASSEMBLY (MODEL 80) 


AXLE BEARING/ ` 
SEAL PLATE 
T75L-1165-B 


BEARING 


E4851-1E 


Assemble end yoke, washer and new pinion nut 
on the pinion shaft. Tighten nut to 325-406 М-т 
(240-300 ft-lbs) for Model 60 and 70 Axles. For 
Model 80 axles tighten nut to 596- 677 N-m 
(440-500 ft-lbs). | 


=Ë 244 


LO 





E7118-1A 
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23. Using ап inch- -pound torque wrench, rotate 
- ` pinion. Torque to rotate pinion should: read 


between 2.26-4.53 М-т (20-40 in-lbs). Tó ` 
increase preload, remove shims from the outer. 


‚ pinion-bearing preload shim рас То decrease 
preload, add shims. . | 


The following illustration shows the arrow in the 
pinion pointing in two directions. The direction 
pointing towards the end yoke indicates that by 
removing pinion position shims, the.distance from 
the centerline of the axle to pinion button is 
increased giving a plus reading. The pinion bearing 
-- preload shim pack does not affect the pinion depth 
setting. Arrows on the ring gear illustrate the method 
to increase or decrease backlash and differential 
à oer preload. 


| BEARING. 4 к | a 


- BEARING PRELOAD 


SHIM PACK 
| w 2 
ES PINION POSITION 












SHIM PACK 


INNER REMOVE ` 


BEARING 


DECREASE 


‚ BACKLASH 


| LES SSS 


DIFFERENTIAL BEARING 
" , . SHIM PACKS 
E1729-1D 





= — — .— 






The following final depth check may only be 
performed if the button end of the pinion is a finish 
ground surface as defined earlier in step 11 of the 
differential assembly sequence. If the button is not 
finish ground, the proper pinion position can be 
verified by the gear contact pattern method outlined 
at final assembly instructions just before installing 
the cover. 


4. Install the Gauge Tube D80T-4020- F48. for 
_ Model 60 and Model 70 axles. Use D81T-4020- 
F51 for Model 80 axle. Install bearing caps and 
bolts and tighten to 109-147 М- m (80-90 ft-Ibs). 


5. Insert the Final Check Gauge Block, D81T-40- 
20-F54 for Model. 60 axles or D81T-4020-F55 
for Model 70 or D81T-4020-F56 for Model 80 
axle on top of the pinion button under the | 
Gauge Tube. Place thumb on the Gauge Block 
to make sure that the block is level. 


Insert feeler gauges or shims between the gauge 


tube and the Final Check Grus: Block until a slight . 
drag is felt. ` 


The reading should be O. 5mm (0.020 inch) added to 


| the drive pinion etching, which could be 'plus' (+) or 


Med (-) with a tolerance (+) of 0.050mm (0.002 
inc 


For example: a drive pinion with a '-2' etching would ` 
have a 0.45mm (0.018 inch) distance and a 


tolerance of 0.050mm (0.002 inch), would require 


0.40-0.50mm (0.016-0.020 inch) amount of shims. 


If the distance must be increased, remove shims 
from beneath the inner pinion bearing cup. If the 
distance must be decreased, add shims beneath the 
inner pinion bearing cup. 







PLACE ` | 
HERE 
dr FINAL 
CHECK 
GAUGE 


М. BLOCK 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-05-29 | | | Integral Carrier Rear Axle—Dana | 15-05-29 


ASSEMBLY (Continued) 

















Install the yoke with Pinion Flange Replacer, 
D81T-4858-A for Model 60-70 axles to draw the 
. drive pinion up to engage the nut. Install the 
washer and nut and tighten nut to 339-366 N:m 
(250-270 ft-Ibs). For Model 80 axles, tighten to 
440-500 ft-lbs (596-677 N-m). Use pinion 
_ flange replacing tool T88T-4851-A. 













PINION FLANGE 
REPLACER D81T-4858-A 
MODEL 60 AND 70 
T88T-4851-A 

MODEL 80 


GAUGE 







PINION 
GEAR 


INNER | 
BEARING 


OUTER 
BEARING 






. With the drive pinion at the correct depth, 
remove the yoke with Holding Tool, T57T-4851- 
B and Yoke Remover, T65L-4851-B for Model 
60, 70 and 80 axles. Remove the yoke, nut and 
washer. a ° 


7. Coat the oil seal with grease. Install the drive 
pinion oil seal with Oil Seal Replacer, T56T- 
4676-B (Model 60 and 70). For Model 80 axle 
use Pinion Seal Replacer T88T-4676-A. After 
installation, make sure the garter spring did not 
pop out. If the garter spring pops out, remove 
and replace seal. ҒА 


. Assembly of Differential Into Housing 
Ring Gear and Pinion Backlash 


1. Place differential assembly into housing. ^ | 
Differential master bearings should still be 
assembled to case. Install outboard spacers. 





SS 
WE 
м. 





OIL SEAL ВЕРГАСЕВ  ' | 
T56T-4676-B — MODEL 60 AND 70 
T88T-4676-A MODEL 80 








BEARING BORE 
JL IN HOUSING _ 





uu ow 


ж 











LEFT-HAND CARRIER | S 
SPACER HOUSING.  .E76974A. | 3 
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2.' Setup dial indicator as shown. Be sure to locate 
22 dial indicator on a flat surface of one of the ring : 
. ` gear screws. | жы 


Force the differential case assembly (ring: gear). 
away from the pinion gear. With force still applied to 
the differential case, set indicator at zero "0". -` 





DIAL 
INDICATOR 
078Р-4201-8 





4o > 
4 E7116-1A 





. Force the differential.case assembly (ring gear) 
into mesh with the pinion gear to obtain an 
indicator reading. Repeat until the same 
reading is obtained each time. This reading will 
be the necessary amount of shims required 
between the differential case and differential 
bearings on the ring gear side. Remove 
indicator and differential case from the carrier. 
Remove master bearings from differential case. 


4. Ав determined in Step 3 place the required 

| amount of shims on the ring gear hub of the 
differential case. For example: if the reading in 

Step 3 was 1.14mm (0.045 inch), place 1.14mm 
(0.045 inch) amount of shims on the hub of the 
ring gear side of the differential case. 















` D80L-630-8 (MODEL 70 AND 80). | 


DIAL INDICATOR 
TOOL 


T78P-4201-B 


5. Install the bearing cone on the ring gear side of ` 
the differential case. Drive the bearing onto the 
hub using Differential Side Bearing Replacer, 
. D81T-4221-A. | 








ims ` DIFFERENTIAL SIDE 
EX ` BEARING REPLACER 


E D81T-4221-A 


Dan 


INSTALL STEP 
PLATE HERE 
O80L-630-7 (MODEL 60) 
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6. 


CAUTION: Do not spread carrier over 0.38 тт. 


То determine the correct amount of shims to Бе 
placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained 


. in Step 3 from the Total Differential Case 
Endplay. Total Case Endplay was determined 


under Steps 9 and 10 of Differential Case- 
Assembly. When this amount is determined, 


add 0.36mm (0.015 inch) to the amount for a 
Model 60, or 0.25mm (0.010 in) for Models . 


70-80. This is the required amount of shims to 


. be placed on the hub of the drive pinion side of 


the differential case. . 


For example: Total Differential Case Endplay 
on a Model 60 was 2.30mm (0.091 inch). The 


reading in Step 3 was 1.14mm (0.045 inch), and 


when subtracted from 2.30mm (0.091. inch) 


gives 1.16mm (0.046 inch). 0.36mm (0.015. 
inch) is added to give 1.52mm (0.061 inch) 
amount of shims to be placed on the hub of the 
. drive pinion side of the differential case. — 


Place the required amount of shims on the hub 
of the drive pinion side of the differential case. 


Install the bearing cone on the hub of the drive 
pinion side of the differential case. Place Step 
Plate D80L-630-7 for Model 60 axles and D80L- 
630-8 on Model 70 and 80 axles on the ring 
gear side bearing to protect the bearing during 
installation of the drive pinion side bearing. 
Place the bearing on the drive ріпіоп side hub 
and drive it on using Differential Side Bearing 


. Replacer, D81T-4221-A. | 
Install spreader Tool-4000-E and indicator |. 


D78P-4201-B to carrier. Do not spread carrier 
over 0.38mm (0.015 inch). Remove indicator. 


(0.015 inch). ` 


DIAL INDICATOR 
D78P-4201-B 







. DIFFERENTIAL 
HOUSING SPREADER 
TOOL-4000-E 








| Final Assembly—Differential into Housing 
LN. 


the carriers. Tighten bearing cap screws.to 108- 
122 М-т (80-90 ft-Ibs). 













Assemble differential bearing cups to 
differential bearing cones. Install . differential 
assembly into carrier. a. 


Use a rawhide hammer to seat differential ` 
assembly into crossbore of carrier. Care should” 
be taken to avoid nicking the teeth of the ring 
gear and pinion during assembly. Remove the 
spreader from the carrier. 


à 
A 


AE 
S D 
<i 3 й 


FIT S d РА ^ 


















Install bearing. caps: Make sure the letters 
stamped.on the caps correspond with those on 


BEARING CAPS 





ADA 





АХ 
LZ: 
© 





(АК 









or зә 


` 





X N 
МД 4 
E6670-1A 
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3. -Check ring gear and pinion backlash in three 


equally spaced points with dial indicator. 
Backlash tolerance is 0.13-0.203mm (0.005- 0. 008 


inch) and cannot vary more than О. 05mm (0.002 


inch) between points checked. 


High backlash is corrected by moving the ring gear 
closer to the pinion. | 


. Low backlash is corrected P moving ring gear away 
from the pinion. 


These corrections are made by switching shims 


. from one side of the differential case to the other. . 


` DIAL INDICATOR 
078Р-4201-8 


RING 


№. ii T x 








Z 
% 


É 
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. To: confirm total preload, recheck torque to 
rotate with an inch-pound wrench as shown. 
“Тһе reading should be higher than the initial 


. reading (taken. without the. differential case 
installed) by the: following amount if new 
-bearings have been installed as recommended: 


3.54 & 3.73 ratios — 7-9 in- Ibs. 
_ 4.10 & 4.56 ratios = 6-8 in-Ibs. 
4,63 & 5.13 ratios = 6-8 in-Ibs. 


If total preload is too high, remove an equal 
amount of shims from each differential case 
hub. | 


“If total preload is too low, add an equal NR 
of shims to each differential case hub. . 





Ring Gear & Pinion Tooth Pattern | 
Interpretation | | 


5. The final pinion position will be verified by using 
the GEAR CONTACT PATTERN METHOD, 
а below : as follows: 


RING GEAR um PINION TOOTH CONTACT PATTERN - 


RING GEAR TOOTH . . 
| жұлт, Е8231-1А 
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6. The TOE of the gear tooth is the portion of the 


tooth surface at the end towards the center. 
.. The HEEL of the gear tooth is the portion of the 
tooth surface at the outer end. The TOP :LAND 
of the.gear tooth is the surface of the top of the 
tooth. Every gear has a characteristic pattern. 
The illustrations show typical patterns only, and 
explains how patterns shift as gear location is 
changed. When making pinion position 
changes, shims should be changed in the range 


of .05mm (.002 inch)-to :10mm (.004 inch) until 


correct pattern has been obtained. . 


When а change in backlash.is required, backlash 
^ shims. should be changed in the range of 1-1/2 
times the amount of backlash required to bring the 
gears into specification. For example, if the 
. backlash needed to be changed by ..10mm (.004 
inch), the shim pack should be changed by .15mm 
(.006 inch) as a starting point. The actual amount of 
backlash change obtained will vary серпе ироп 
{һе ratio апа gear size. 


High backlash is corrected by moving the ring gear 
Blaser to the pinion. Low backlash is corrected by 


PATTERN INTERPRETATION 


(RING GEAR) ` 
DRIVE SIDE >: COAST SIDE 
HEEL: . ТОЕ TOE HEEL 


sawa ay! 


moving the ring gear away from the pinion. These 
corrections are made by switching shims from one 
side of the differential case to the other: 


`- NOTE: When making changes, note that two ` Y 


variables are involved. Example: If you have the 


. backlash set correctly to specifications and you 


change the pinion position shim, you may have to 
readjust the backlash to the correct specification 
before checking the pattern. Refer to pattern 
interpretation. 


WARNING: GEAR TEETH MAY HAVE SHARP 
EDGES. WHEN HANDLING GEARS, USE CARE 
TO AVOID PERSONAL INJURY. 


a. Paint ring gear teeth with а marking 
compound to both the drive and coast side. 


b. Rotate ring gear one complete revolution in 

_ both directions while load is being applied 
with a large screwdriver or similar tool 
between the carrier casting ang differential 
case vanga: 


NORMAL OR DESIRABLE PATTERN. THE DRIVE 
PATTERN SHOULD BE CENTERED ON THE . 
TOOTH: THE COAST PATTERN SHOULD ВЕ CEN- 
TERED ON THE TOOTH, BUT MAY BE SLIGHTLY 
TOWARD THE TOE. THERE SHOULD BE SOME 

. CLEARANCE BETWEEN THE PATTERN AND THE 
TOP OF THE TOOTH. .- 


BACKLASH CORRECT. THINNER PINION POSI- 
` TION SHIM REQUIRED. 


‘BACKLASH CORRECT. THICKER PINION POSI- 
TION SHIM REQUIRED. f 


PINION POSITION SHIM CORRECT. DECREASE | 
BACKLASH. 


PINION POSITION SHIM CORRECT. INCREASE . 
BACKLASH. | | 


_ E8232-2A 
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Pattern Movements Summarized 


a. Decreasing backlash: moves the ring. gear 
_ Closer to the pinion. 


`` Drive pattern (convex ‘side of gear) шы 


‘slightly lower and toward the toe. 


` Coast pattern (сопсауе side of gear) moves 


lower and toward the toe. 


Increasing backlash moves the ring gear away 


from the pinion. 


Drive pattern moves slightly higher and toward 
the heel. 


_ Coast pattern moves higher and towards the 
heel. 


Б Thicker Binion positon shim with the backlash 
constant. moves the pinion closer to. the ring 
- gear. 


| Drive patteri moves deeper on the tooth (flank 
contact) and slightly toward the toe. 


Coast pattern moves deeper on the tooth and 
toward the heel. 


. Thinner pinion position shim with the backlash 
constant moves the ашы further from the ring 
gear. . 


Drive pattern moves i toward the top of the 
tooth (face contact), and toward the heel. 


Coast pattern. moves toward. the top of the 
tooth and slightly toward the toe. 





7. ‘Install new cover gasket and install cover plate. 
Tighten screws to 41-54 N:m (30-40 ft-Ibs.). 


Figure shows the flat mounting surface cover plate 
on Dana design axles. This cover plate requires the 
use of a silicone rubber sealer material, Silicone 
Rubber E7TZ-19562-A (ESL- M4G273- A), or 
equivalent rather than a gasket. 


The cover face of the carrier and the flat surface of | 
the cover plate must be free of any oil film or foreign 


material: 


CAUTION: Clean both flat surfaces with a 
_ suitable solvent to remove all traces of oil film. 


Sealant material must meet specifications of ESL- 
M4G273-A, ASTM1, СЕ503, 21, Z2 апа 23 sealant 
or equivalent. 





ә. Integral Carrier Rear Axle—Dana 


15-05-34 


8.. Apply Silicone Rubber E7TZ-19562-A (ESL- 

. M4G273-A) or equivalent to cover plate 

. surface. Ensure that the sealer bead is laid on 

the inside of the cover screw holes. The bead is 

. hot to pass through the поез or. outside а! іһе 
holes. - . 


The bead is to be 3. 18. 6.36mm (e inch to 1/4 | 
inch) wide. | 


NOTE: Cover ват тиві ре installed within 15 | 
minutes of application of the silicone or new sealant 


_ must be applied. 


Assemble two cover screws into cover at 8 O ‘lock 
and 2 o'clock position. Use these two holes to guige 
cover plate into position on the carrier. | 


Install remaining screws.. Tighten alternately ana . 
evenly. Tighten screws to 41-54 N-m (30-40 ft-Ibs.). 


ALLOW ONE HOUR CURE TIME BEFORE 


FILLING CARRIER WITH THE PROPER AMOUNT 
OF SPECIFIED LUBRICANT. Refer to the 
ре о portlon of this Section. 


i: CONTOUR OF BEAD ` 





` E6667-1A 


9. Install axle shafts as аа indet axle shaft 
X removal in Section 11-14. — 


10. Fill axle housing with specified amount of Rear | 


Axle Lubricant, C6AZ-19580-E (ESW- M2C105- 
A) rear axle lubricant. 
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SPECIFICATIONS 


| | Az Approx. Capacities ^ — — 
Axle Model ^ ' | Ford Specification Ea | 


(0 |евимесівл (йене — | — 65 — | 











ESW-M2C105A (C6AZ-19580-E) ; 
[80 [ ESW-M2C105-A (C6AZ-19580-E) 0 _ 


NOTE: Additive friction modifier C8AZ-19B546-A (EST-M2C118-A) or equivalent for complete refill of Dana limited-slip axles. 


Add 0.2 liter (8 oz.) for Е250--Е-350 complete refill 





DANA AXLE ADJUSTMENTS — ` Ax a fos 
Description | Specification — | -Description — — — — | — Specification / 

















Backlash Between Ring Gear and Pinion 0.13-0.20 mm Pinion Bearing Preload (with new bearings) - 222 2.26-4.52 Nem | 
| a (0.005-0.008 inch) | (20-40 in-lbs) . 

Backlash Maximum Variation Between Teeth 005mm / Total (pinion plus differential) f Ааа 6-9 in-Ibs, depending 

E Е . (0.002 inch) Preload with new bearings | -1 on ratio, to pinion preload. 


CE7675-2B 
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SPECIFICATIONS (Continued) 


DANA AXLE TORQUE 

















4, 





тайы: | oz | ж | жою | жәе | ж | жет” | 
Diferential Bearing Cap Ros | м | е | өн | wewr | s | wew _ 
мкл p ru Бі 
(рана ta nehRecessOwe | %ө | ән | %% | ®з | 9% | 23 — 
Wem — — во | mz | wm | sz | - ] - — 
оно нове — БИЗ | из | эю | «5 | 6 | s _ 


*И special high strength screws are used, torque is 125-135 ft-lbs. (169-183 Nem). High strength screws can be identified by 7 radial ` 
lines on screw head. Grade 8 screws will have 6 radial іпеѕ оп screw heads. Е а 





е : | 22722200 WARNING ` ка rU na 
IF FASTENERS OF A LOWER GRADE OR CLASS ARE TORQUED TO THE REQUIREMENTS OF A HIGHER GRADE OR CLASS FASTENER, IT MAY 
RESULT IN COMPONENT FAILURE. (E.G. GRADE 5 FASTENER TORQUED TO THE REQUIREMENTS OF A GRADE 8 FASTENER.) 






GRADE 7 EU GRADE 8 . _. A SPECIAL GRADE ` 
| ci | _ (High Strength 
| eae а ЭШ Applications) - 
.. Customary (Inch) Bolts-identification marks correspond to bolt strength-increasing numbers 
represent increasing strength. : 07% 


Меігіс Bolts-identification class numbers correspond to bolt strength-increasing numbers 
represent increasing strength. | ME | 





Inch grade fasteners can be identified by the radial lines embossed upon the head of the fastener and will correspond to the fastener strength by two-lines less than 
actual grade (i.e., grade 8 fastener will display 6 radial lines on the head). | ` | | 
. Metric fastener strength can be identified with the class identification embossed on the head ofeach fastener. Increasing numbers represent increasing 
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4 
il 
5 






















Impact Slide Hammer — 2-1/2 Lbs. . aM Oil Seal Removal 
Wheel Bearing instalation 
[momo | Sep Pate SSS Sos Bearing tion “Май — 
eos [Рав [Жены Side Bring nsolaton Моав 7080 —— 
тпєшА etos [ on sea Remoa — — — ass 
тыл в [Aw Besan — — 777 Dre Pinon Bearno natan | 
беп аА ООО 
тютюх | Rear Ate Seal Wheel Boning Replacer | (TIT s 
тото CCEC I CE —— | 
moramoa | Pion Depr Gas — | te adusien И 
Deraza | ева Bearing Puer — — — ООО 
[perra | Dena Bearing Cone орым оета Side Borg ыйыт моет — 
Deraan | Maser Beaings [| Маале — Model 60 and Ty 
Tre 
T 2s i " | | Outer Bearing Cup Installation — Model 70 | 
вс | Pion Baring Cone бараса | we rion Bearing Replacer — Moda — 7 77” 
=i am 
Dorrea | Bearing Cup Remover | Outer Bearing Cup Removed — — — 1 
"таға | Pon Bearing Cup Removers [мам ма — 
CORC C | 
Terrasa | Companion Fange hoig Tool | Voke Removal ОО A 
[ева | Companion Fange Remover | ke Removal меню i] 
[отд | Companion Fange һе [деи — мова 60.70 ||, 
| A | | ZE ° CE5576-2D |. 
ЕС 
_ soo с. 7 А ПАҰ ORAHA MARES 2012 
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SPECIFICATIONS (Continued) 


| TOOL-1175-AC | Pinion Ой Seal — . қ С=С: 
овд. 10024 2 Jaw Puller — 
porvono ато Adepior — — — [asam ] 
prayers —  [GapTbe. — — [Ммм — — — | 


Бетәр 
D81T-4020-F55 | 

re 7 | 
Eu LUT LI" sma” ua 
7277708 
ТРЧ БА | Bearing Cup Repar 
татава | Bearing Cup Remover | ter Prion Bearing Mosso 
тат СЯ бев Пара Г | 
Т83Т-4676-А Pinion Ой Ѕеа! Model 6070 x | 
атага | Pion ате Replace Sd der ся 
T85T-4851-AH ` Pinion Flange Replacer — . ` I 


CE7753-2B 
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DESCRIPTION AND OPERATION 


Description 


The Ford Truck Integral Carrier rear axle 
assembly is an integral type housing, hypoid gear . 
design with the centerline of the pinion set below the 
centerline of the ring gear. 


The hypoid gear set consists of an 8.8 inch 
diameter ring gear and an overhung drive pinion 
which is supported by two opposed tapered roller 
bearings. Pinion bearing preload is adjusted by the 
pinion nut and a collapsible spacer maintains the 
seating of the inner race. 


. The housing assembly consists of a cast center 
section with two steel tube assemblies and a 
stamped rear cover. The cover uses a silicone 
sealant as a gasket. 


The differential case is a one-piece design with 
two openings to allow for assembly of the internal 
components and lubricant flow. The differential 
pinion shaft is retained with a threaded bolt 
assembled to the case. The differential case 
assembly is mounted in the carrier between two 
opposed tapered roller bearings. The bearings are 
retained in the carrier by removable bearing caps. 





The axle is available in two models to 
accommodate tread width differences between the 
vehicle lines. They are similar except for minor 


.suspension bracket connections and variations іп 


axle shaft and housing tube lengths. 


e Differential Bearing Preload and Ring Gear 
Backlash are adjusted by the use of shims 
located between the Differential d Cup/ 
Races and the Carrier Housing. · 


e The use of a Pinion Depth Gauge Tool for drive 
pinion shim selection in conjunction with a dial 


indicator for differential case shim selection is 
required for proper gear set adjustment. 


The Semi- -Floating Axle Shafts are held in the ` 
Housing by C-washer locks positioned in a slot 
on the Axle Shaft Splined End. These 
C-washers also fit into a machined recess in the 
differential side gears within the differential 
case. 
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DESCRIPTION АМО ОРЕВАТІОМ (Continued) 


Веаг Antilock Brakes 


F-150 and Bronco vehicles use the Rear Antilock 
Brake System (RABS). The system features a multi- 


tooth excitor ring that is pressed on the differential 
case behind the ring gear. If the excitor ring is 
removed, it must be discarded and replaced with a 
.new one. The excitor ring works in conjunction. with . 


an electronic speed sensor. This sensor is retained 
in a bore at the top of the carrier housing and 
fastened by one bolt. There is a space provided 
between the ring gear and excitor ring ter measuring 


the ring gear backface runout. 





Operation 


7. The.rear axle drive pinion г receives its power from 

the engine through the transmission and driveshaft. 
. The pinion gear rotates the differential case through 
engagement with the ring gear, which is bolted to 
the case outer flange. 


Inside the case, two differential pinion gears are 
: mounted on the differential. pinion shaft which is 
pinned (with lock bolt) to the case. These pinion 


gears are engaged with the side gears, to which the 
axle shafts are splined: Therefore, as the differential. 
case turns, it rotates the axle shafts and rear 


wheels. When it is necessary for one wheel and axle 


shaft to rotate faster than the other, the faster 
turning side gear causes the pinions to roll on the 
slower turning side gear to allow differential action 


| «960/600 іһе two axle shatts. 


| DIFFERENTIAL 


FORD TRUCK INTEGRAL CARRIER ` `САЗЕ-4204 


REAR AXLE ASSEMBLY 


SIDE GEAR 
4236 
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PE 
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(F-150/BRONCO) 









REAR DRIVE 
— SS PINION BEARING 
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4067 
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4209 
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CLEANING AND INSPECTION 


Inspection Before Disassembly 


The differential case assembly and drive pinion 
should be inspected before they are removed from 


the carrier. These inspections can find the cause of 


the concern and determine the resolution. . 
1. Wipe the lubricant from the internal working 


parts and visually inspect the parts for wear- 


and/or damage. | 


2. Rotate the: gears to see if there is any 


. roughness which would indicate damaged 
bearings or gears. | 


3. Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks/chips. | | 


RING GEAR ВАСКҒАСЕ RUNOUT 





COVER REMOVED 


E4723-1B 


RING GEAR BACKFACE RUNOUT 
REAR ANTI-LOCK BRAKE VEHICLES 


DIAL INDICATOR 
 TOOL-4201-C ` 












6008.8,» ИТҮ 


ЫТ 











жым 
~ Ф 


ГТ) 


1818 
Pee 


Lae 


MAGNETIC BASE `. RING. 








| replace excitor ring. 





On E-150 vehicles, set up a dial indicator and 
check ring gear backlash and ring gear 
backface runout. On Bronco and F-150 

vehicles equipped with rear Antilock brakes, . 

mount Dial Indicator, TOOL-4201-C, or 
_ equivalent, on the carrier so the tip of the dial 
` , indicator contacts the backface of the ring gear. 


NOTE: There is a space provided between the 


excitor ring and the ring gear for measuring ring gear 


backface runout. Backlash should be 0.008 inch to | 
0:015 inch (0.012-0:015 inch preferred) and. 
backface runout should be no more than 0.004 inch. 
5. Acontact pattern is not an acceptable guide to 
check for noise. Proper gear set assembly must 
be checked using the pinion depth gauge Tool 
T79P-4020-A which: shows the correct pinion 
shim required. See Section on Drive Pinion and 
Gear Set. 9 | | | 


RING GEAR BACKLASH 
! DIAL 

// INDICATOR 
ы 


Inspection After Disassembly | 
Thoroughly clean all parts. Always use new 


. solvent when cleaning bearings. Do not spin dry 
. bearings with compressed air. Oil the bearings · 
immediately to prevent rusting. Inspect the parts for- 


any major damage. Clean the inside of the housing 
before rebuilding. When a scored or chipped gear 
set is replaced, the axle housing must be washed 
thoroughly. Inspection procedures for individual ` 
parts are outlined as follows. | | 


Sensor | a | 

Inspect the Rear Antilock Brake System (RABS) 
Sensor pole piece for.loose metal particles апа 
clean if required. AENEAN ЕЯ 
Excitor Ring ode "E 
Examine the Rear Antilock Brake System (RABS) 
excitor ring to see that it is firmly pressed onto the 
differential case and check it for dented, chipped or 


missing teeth that could result in erratic RABS 
preformance. ! damage is found, remove and 
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CLEANING AND INSPECTION (Continued) 


Gears 


Examine the pinion and ring gear teeth for 


Scoring, excessive wear, nicks and excessive 
chipping. Worn, scored and damaged gears cannot 
be rebuilt to correct a noisy condition. 


Bearing Cups 


Check bearing cups for deep scores, galling, or 
spalling. If a 0.038mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom of its 
bore at any porum around the cup, the cup must be 
reseated. 


Cone and Roller Assemblies 


When operated in the cups, bearing rollers must 
turn without roughness. Examine the roller ends for 
step wear. If inspection reveals either a damaged 

- сир or a damaged cone and roller assembly, both 
parts should be replaced. _ 





Companion Flange 


Be sure that the flange half-rounds and lugs have 
not been damaged in removing the driveshaft or in 
removing the flange from the pinion. The end of the 
flange that contacts the bearing cone as well as the 
nut counterbore and seal surface must be smooth 
and free of nicks. 


NOTE: Bronco and F-150 vehicles are equipped 
with half-round companion flanges. E-Series 
vehicles are equipped with a circular companion 
flange. 


Carrier Housing 


Make sure that the differential and pinion bearing 
bores are smooth. Remove any nicks or burrs from 
the mounting surfaces of the carrier housing. 


Differential Case | 


Make sure that the hubs where the bearings 
mount are smooth. Carefully examine the differential 
case bearing shoulders, which may have been 
damaged when the bearings were removed. The 
bearing assemblies will fail if they do not seat firmly 
against the shoulders. Check the fit (free rotation) of 
the differential side gears in their counterbores. 











DISASSEMBLY AND ASSEMBLY 


Axle—Disassembly 
Pinion Oil Seal 
Removal | 
Replacement of the pinion oil seal involves 


removal and installation of only the drive pinion shaft 


nut and the companion flange. 


CAUTION—This operation disturbs the pinion 
bearing preload, and this preload must be 
carefully reset when assembling. 


1. Raise the vehicle and install safety stands. | 
Remove the rear wheels and brake drums to 
prevent brake drag during drive pinion bearing 
preload adjustment. 


22. Mark the driveshaft axle end flange and the axle 


companion flange to insure proper position of 
the driveshaft during assembly. Disconnect the 
driveshaft from the rear axle companion flange. 
Remove the driveshaft from the transmission 
extension housing. Install an oil seal replacer 
tool in the transmission extension housing to © 
EVE oil leakage. 







HALF-ROUND i 
COMPANION FLANGE 


F-150 AND BRONCO 


— E4715-1D 











. SCRIBE 


CIRCULAR РА 


СОМРАМОМ 
FLANGE 


SCRIBE 
MARKS | 


e 


E10 —— С4630-18 
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DISASSEMBLY AND ASSEMBLY (Continued) 


















TORQUE WRENCH 


4. f 


Install an inch pound torque wrench on the 
pinion nut. Record the torque required to 
maintain rotation of the pinion through several 
revolutions. қалы 


. F-150 AND BRONCO 


INCH POUND 


` E-150 


TORQUE WRENCH 
. (МСН POUND) 









COMPANION FLANGE 
` HOLDING TOOL 
T78P-4851-A 


















- 
. 


Е4716-18 









5. Clean the area around the oil seal. Place a drain 
pan under the seal, or raise the front of the 
vehicle higher than the rear. 


Mark the companion flange in relation to pinion 
so flange can be reinstalled in the same 
position. | 







MARK THE FLANGE IN 
RELATION TÓ THE PINION 





F2669-1B 





D О 
4. While holding the’ companion flange with 
Companion Flange Holding Tool, Т57Т-4851-В mE | | ЖА)” 
or equivalent, remove the pinion nut. | | c Fu 
| кю 5 P | š | ЗС E4718-1A 





COMPANION FLANGE 


. HOLDING TOOL 
T57T-4851-B 


` F-150 AND BRONCO . 


 E4717-1D 
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DISASSEMBLY AND ASSEMBLY (Continued) 





6. Using Remover Tool, T70P-4221-A or 
equivalent remove the rear axle companion 
flange. | | 











REMOVER TOOL ` 
T7OP-4221-A 





7. Remove the drive pinion oil seal. 


CAUTION: Use care not to damage seal bore in 
housing. ` = E Ж 


АЗ 


“ШАУ 


Е5875-1А: 


Integral Carrier Axle—8.8 Inch Ring Gear 





15-08-7 


Axle Shaft 
Removal 


8. Clean all dirt from the area of carrier cover with 
_ а wire brush and/or cloth. | | 


Drain rear axle lubricant by removing the 
housing cover. 


Remove differential pinion shaft lock bolt and 
differential pinion shaft. . TOME: 


REAR ANTI-LOCK 
BRAKE SENSOR | 


LOCK BOLT ` 


DIFFERENTIAL 


PINION SHAFT aa 


9. Push the flanged end of the axle shafts inboard 
and remove the C-lock from the button end of 
< each axle shaft. i 


NOTE: Use care not to lose or damage the rubber 
O-ring which is in the axle shaft groove under the 
C-lock. | | 


BUTTON END ОҒ 
AXLE SHAFTS | 

2 ‚С 
Су; 


777 


O-RING 


E 


C-LOCK IN ' 
SIDE GEAR 


COUNTERBORE | 
` E4709-18 
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DISASSEMBLY АМО ASSEMBLY (Continued) 






careful not to damage the ой seal. 


10. Remove the axle shaft from the housing, being 


-  ' E4760-18 













_ Oil Seal and Wheel Bearing 
. Removal Ë 


11. Using Slide Hammer, Т50Т-100-А апа Seal 
| Remover, Т83Т-1225-А ог their equivalents 
insert into the bore as shown and position it 
behind the bearing so the tangs on the tool 
engage the bearing outer race. Remove the 
bearing and seal as a unit, using the slide 
hammer Tool. . | a 





WHEEL BEARING AND. ' 
SEAL REMOVER 
T83T-1225-A 







f Ne 


` | 
` SLIDE НАММЕВ ` 
. Т50Т-100-А 





WHEEL BEARING АМО 
SEAL REMOVER 
T83T-1225-A 





E Е 


VIEW А 


Integral Саггіег Ах!е—8.8 Inch Ring Gear 


15-08-8 


Differential Case 
Removal 


NOTE: Before removing the differential case, check 

. the ring gear runout as described under Inspection 
After Disassembly in the Cleaning and Inspection 
portion of this Section. If ring gear runout exceeds 
0.004 inch, the differential-case and ring gear must 
be removed to perform the Differential Runout 
Check. The Differential Runout Check will. isolate 
the cause of excessive Ring Gear Runout. 


12. Mark one differential bearing cap to ensure the 
caps will be installed in their original positions. 


CAUTION: Right and left bearing caps MUST 
NOT be interchanged. NN | 






SCRIBE 


' BEARING MARKS 


-CAPS 


Е4707-1С 


13. Loosen the differential bearing cap bolts and 


bearing caps. 


NOTE: The direction of triangles on bearing caps 
must be noted. When reassembled the triangles 
must be pointing in the same direction (outboard) as 
before removal. | 









TRIANGLES CAST 
INTO BEARING CAPS 








E4763-18 
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14. Pry the differential case, bearing cups and 

- shims out until they are loose in the bearing 

caps. Remove the bearing caps and remove 
the differential assembly from the carrier. 


CAUTION: When using the pry bar, place a wood 
block between the pry bar and the axle housing 
to protect the carrier face from damage. 


PRY BAR | 
WOOD BLOCK 
: Е4761-1А 


Ring Gear ` 
Removal | 2 


15. Remove the bolts that attach the ring gear to: 
the differential case. Remove the ring gear from 
the case by striking at alternate holes around | ` EXCITOR 
{Пе деаг. А | un 


Excitor Ring 


NOTE: While E-150 vehicles аге NOT equipped with 
an excitor ring, the ring gears are removed the same 
as shown here. ` © 


Removal . 


On vehicles equipped with an excitor ring, first 
remove the ring gear bolts. As shown above remove 
ring gear by striking at alternate holes around the 
gear. | EE 


NOTE: The ring gear сап be removed and installed 
without removing the excitor ring. 


Remove the excitor ring with a soft faced hammer. | "EE 
Discard excitor ring. ES E" | E7206-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





Excitor Ring 
Installation a | 

Align tab on excitor ring with slot'in differential 
case. Start two ring gear bolts through the case into 
the ring gear to ensure case to ring gear bolt.hole 
alignment. ` : Nnm 
CAUTION: Tab on excitor ring MUST BE aligned 
with slot in differential case. | 


RING 
GEAR — 


EXCITOR ` 


: ` 
' QE 
RRA Ay ы м ке є, NN > 


. Press the excitor ring on the differential case 
using the ring gear as a pilot. Apply Stud and Bearing 
Mount E0AZ-19554-BA (ESE-M4G167-A2) or 
equivalent to ring gear bolts. | 





Install ring gear bolts and tighten to 95-115 N-m 
(70-85 ft-lbs). _ Қ 24 


Integral Carrier Axle—8.8 Inch Ring Gear 









15-08-10 






EXCITOR 


~- "RING 


TAB 


DIFFERENTIAL 
CASE SLOT 


` E7207-2A 


Drive Pinion 
Removal 


16. With a soft-faced hammer, drive the pinion out 
of the front bearing cone and remove it through 
the rear of the carrier. mE | | 


To remove the pinion rear сопе and roller 
bearing assembly, use the Pinion Bearing Cone 
Remover, T71P-4621-B or equivalent as 

_ shown. | | CR, 
NOTE: Measure the shim, which is found under the 
bearing cone, with a micrometer and record the 
thickness (as a reference to be compared to the 
shim gauge reading prior to installing the bearing). 


PRESS RAM. 


А | ШШ 


. . CONE АМО ROLLER 
2 BEARING ASSEMBLY 


PINION BEARING, - 
CONE REMOVER ' ^ 
T71P-4621-B 


Wb ^. 
E4732-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 






Pinion Bearing Cup 

Removal  . = 220 

NOTE: Do not remove the pinion. bearing cups from 

the carrier casting unless the cups are damaged. 

17. If the pinion bearing cups are to be replaced, 
tap alternately (with a brass drift of suitable . 
length) on the opposite side of the cups during 


‚ removal to prevent cups from cocking in the 
casting. 


DIFFERENTIAL 
ASSEMBLY | | 
CARRIER 
DIFFERENTIAL CASTING ` 
- BEARING 


E4735-1B . 



















20. Check the runout of the differential case flange 
. with a dial indicator Tool-4201-C. If the runout is 
within specification, (Max. 0.003 inch), install а” 
new ring and pinion gear. If the runout exceeds 
specification, the ring gear is true and the 
concern is due to either a damaged case or 
bearings. Visually inspect the bearings. If 
bearings are not damaged replace both the 
case and bearings. Recheck the runout with 
new parts (case and bearings). Visually inspect 
the excitor ring for damage and replace if 
required. | 





E5112-1B 


Differential Runout Check | 


If the. ring gear runout check (before disassembly) 
exceeds specification, the condition may be caused 
by a warped ring gear, a damaged case, excessively 
worn differential bearings or foreign material 
between mating surfaces (burrs, shavings, etc.). To 
determine the cause of excessive runout proceed as . 
follows: 22% | | 

















DIAL 
«Y, INDICATOR 
NTOOL-4201-C 





| 







18. Remove the differential case from the axle 
. housing (refer to Differential case and Drive 
Pinion Removal in this Section) and remove the 
bolts that attach the ring gear to the differential 
case. Remove the ring gear from the case with 

a hammer and drift. | 


19. Install the differential assembly with the bearing - 
cups and shims. Tighten the bearing cup bolts 
_ to 95-115 N-m (70-85 ft-lbs.) 


е8 
Ф 


(AL 
AOL 
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23. Check the case runout again with the new 
bearings. If the runout is now within 0.076mm ·. 
(Max. 0.003 inch), use the new bearings for 
assembly. If the runout is still excessive, the 

case is damaged and should be replaced. 


21. Remove the differential case from the integral 
carrier and remove the differential bearings 
from the case using. Remover 
Tool T70P-4221-A or equivalent. 












REMOVER TOOL ` 
170Р-4221-А — 





% 






! 










DAL — 
\ INDICATOR 
Ñ TOOL-4201-C ` 









B 


| 
" 
I 





qc 


















I 


2 
c) 


Va 
NN 
ИП 
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K 


n, 





IMANU m ( ШІ 





BEARING 


NN | EE 
Ü DIFFERENTIAL 


чиш 





/ 
id Т, ) 
| (Wes um 


ІН | ж | `Е4742-10 










22. Install new differential bearings оп the case 

` hubs using Replacer Tool, T57L-4221-A2 ог 
equivalent and install the differential assembly 

іп the carrier without the ring gear. | 


NOTE: Press against the bearing cone only. 






. Axle Housing .. . 





` Removal | | | 
24. Remove the four retaining nuts from each 
backing plate and wire the backing plate to the ` 
| underbody. Е | ers u 







PRESS RAM 







REPLACER TOOL ` 





DIFFERENTIAL 
BEARING CONE ` 
AND ROLLER 









‚ Е4725-1А 
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DISASSEMBLY AND ASSEMBLY (Continued) 






28. Support the rear axle housing on a jack, and ` 
.. then remove the U-bolt nuts. Remove the 
U-bolts and plates. | 


25. Disconnect the vent hose from the verit and the 
vent from the rear axle housing. 


NOTE: The axle vent is secured to the housing 
assembly through the brake junction block. 2 

























AXLE VENT 
BRAKE LINE . 





| U-8OLTS 
E4730-1A 


E4726-1A 






. Disconnect the - shock absorber lower bolts 1 
from the. mounting brackets on the axle 
housing.  . | 


26. Disengage the brake line from the clips that 
retain the line to the axle housing and carrier. : 








BRAKE LINE Remove the housing from the vehicle. 


RETAINING CLIP 


E4728-1A 


SHOCK ABSORBER - 
| | 2 Са” | LOWER BOLT 
27. Remove the hydraulic brake junction block from AND NUT 

the axle housing. Do not open the hydraulic 


brake system lines. 


JUNCTION BLOCK 
BRAKE LINE . 


E4727-1A ` 
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Axle—Assembly. ; 
| Ріпіоп Bearing Cup 
Installation 


NOTE: Do not remove the pinion bearing cups from 
the 'carrier casting unless the cups are damaged. 


1. ‘Install the new cups with Pinion Bearing Cup 
. Replacer, Т67Р-4616-А as shown. Make sure 
the cups are properly seated in their bores. If a 
0.038mm (0.0015 inch) feeler gauge сап be | / "x | | 
inserted between а сир апа the bottom of its : : | m T 
bore at any point around the cup, the cup is not o o Ул, im 
. properly seated. Whenever the cups are 4/2 2E M T67P-4616-A | 
replaced, the cone and roller assembly should Б: . * PINION BEARING 
also be replaced. ` | E | CUP REPLACER 
_ E4733-18 


. Drive Pinion Shim Selection n | 


Individual differences. in machining the carrier determined by the following procedure using Pinion 
casting and the gear set and variation in bearing . Depth Gauge T79P-4020-A. К | | 
widths require a shim between the pinion rear ROC иот ЕИ о 
.bearing and pinion head, in order їо locate the pinion 2. 4. ao: pha Sauce beck Rol ps 


_ for correct tooth contact with the ring gear. | 


. When replacing a ring and pinion gear, the correct 
‚ shim thickness for the new gear set to be installed is 


FRONT ` 


REAR PINION PINION 


BEARING | BEARING - 
ALIGNING ADAPTER š 





GAUGE TUBE .- 


. TOOL ASSEMBLED 






REAR AXLE PINION DEPTH GAUGE TOOL 


Aligning Adapter (1.612" O.D.) 
Gauge Block (1.700" thick) 
| Gauge Disc (1.1884” thick) 
Gauge Tube (3.0630" O.D.) 


* The Tool numbers shown in column are part of Tool kit T79P-4020-A. 

































E4744-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Place the rear pinion bearing (new, or used if in 
good condition) over the aligning tool and insert 
it into the rear pinion bearing cup of the carrier. 
Place the front bearing into the front bearing 
cup and assemble the tool handle into the 
screw (refer to illustration in Step 4). Roll the 
assembly-back and forth a few times to seat the 
bearings while tightening the tool handle by 
itn Tighten the tool handle to 27 М-т- in 
ft-lbs 


NOTE: The gauge block must be offset (45 degrees 
to obtain an accurate reading. 


GAUGE BLOCK 
| Т76Р- 4020-A10 


E4745-18 


4. Center the gauge tube into the differential 
. bearing bore. Install the bearing caps and 
tighten the bolts to 95-115 N-m (70-85 ft-Ibs). 
(Caps are to бе installed with the triangles 
pointing outboard.) 


Utilize PINION SHIMS as the gauge for shim . 


selection. This will minimize errors in attempting to 
stack feeler gauge stock together or simple addition 
errors in calculating correct shim thickness. | 


NOTE: Shims must be flat. Do not use dirty, bent, 
nicked or mutilated shims as a gauge. 


It is important to feel a slight drag on the shim for 


correct selection. Do not attempt to force the shim 
between the gauge block and the gauge tube. This 


will minimize selection of a shim thicker than. 
required, which results in a deep tooth contact in 


final assembly of integral axles. 


INSERT FEELER $. 


FRONT РІМІОМ 
HANDLE BEARING 
DIFFERENTIAL 

‚ HOUSING 
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ALIGNING ADAPTER 


uan 
МЕ 
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GAUGE TUBE 
| Е4746-18 


5. Place the selected shim(s) оп the ріпіоп and 
press the pinion bearing cone and roller 
assembly until it is firmly seated on the. shaft. 


NOTE: The same rear pinion bearing used in this 
procedure must be used in final RUSSIE of the 
axle. | 


NOTE: Be sure that press load is not applied to the 
bearing cage. 


- PRESS RAM | 


SS 


REAR PINION , 
BEARING CONE SHIM(S) 
AND ROLLER of 


PINION 
BEARING 
CONE 
REPLACER 
7537-4621 -С 


 E4747-1C ` 
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` DISASSEMBLY AND ASSEMBLY (Continued) | 


Drive Pinion Installation 


6. 


Check splines on the pinion shaft to be sure 


they are free of burrs. If burrs are evident, 
‚ remove them by using a fine. crocus cloth, 

working in a rotational motion. Wipe the pinion | 
_ Clean. | 


Place-the calisnsiblo Spacer on the pinion stem 
shoulder. 


From the rear of the axle housing, install the 


drive pinion assembly (drive pinion, shim(s), 
rear bearing cone and roller, and collapsible 


spacer) into the Ші: ріпіоп bore. 


COLLAPSIBLE SPACER 


- . £47484A : 


2 Install the front-cone and roller, and oil slinger 
| on the pinion. ' 


. Clean the ой seal seat surface. Install the sealin 


the carrier using Pinion Oil Seal Installer, T83T- 
4676-A. Coat the lips of the seal with Long- -Life 
Lubricant, C1AZ- Е ВА (ЕЅА- M1C75- B) or 
equivalent. E 


CAUTION: Installation without the proper tool 
may result in early seal failure. If seal becomes 
‚| cocked during installation, remove it and install 
new one. | | 


' T PINION oi SEAL 
INSTALLER ` 
T83T-4676-A ` 


v. xA 
болыды ы S 
4 б 

.. 5666, 


E4722-18 








Companion Flange Installation 


11. Apply a: small amount of lubricant to the 


companion shaft splines. Align the mark on the 
companion flange with the mark on the Pon 
shaft. Install the flange. T 

Install a new pinion nut on the pinion. Sent 


NOTE: На new companion flange is being installed, 
disregard the scribe mark on the pinion shaft. 


NOTE: The companion flange must never be 
hammered on or installed with power tools. 


MARK THE FLANGE IN 
RELATION TO THE PINION 


Е4718-1А 


12. For p: 150 and Bronco hold the half-round 

companion flange ‘with Companion Flange 

.: Holding Tool, T57T-4851-B or equivalent while 
tightening the pinion nut (see Step 13). 


For E-150 hold the circular companion flange with - 
Companion Flange Holding. Tool, T78P-4851-A or 


ЕҒАСЫ while шше. the pinion nut (see 


ud 


COMPANION FLANGE 
HOLDING TOOL 
T57T-4851-B 


F-150 AND BRONCO - 
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DISASSEMBLY AND ASSEMBLY (Continued) 


HOLDING TOOL 
T78P-4851-A | 


COMPANION FLANGE | 


TOROUE WRENCH 
INCH/LBS 





13. Tighten the pinion nut to a minimum torque of 
217 N:m (160 ft-lbs), rotating the pinion 
occasionally to insure proper bearing seating. 
Take frequent drive pinion bearing torque 
preload readings until the original recorded 
preload reading is obtairied. 


|f the original recorded preload is lower than 
specification (used bearings .9-1.5 N-m [8-14 
in-Ibs]; new bearings 1.8-3.3 М-т [16-29 
in-Ibs]) tighten to specification. If the preload is 
higher than specification, tighten to original 
reading as recorded. | 






















Wheel Bearing and Oil Seal Installation 


14. Lubricate the new bearing with rear ` axle 
lubricant and install the bearing into the housing 
bore using Axle Bearing Replacer T83T-1225-B 
or equivalent. | | 









Under no circumstances should the pinion nut 
be backed off to reduce preload. If reduced | 
| | — "WHEEL 
preload is required, a new collapsible pinion BEARING БЕРІДЕН 
spacer and pinion nut must be installed. . T83T-1225-B 


_ TORQUE WRENCH 
(INCH POUND) 





F-150 AND BRONCO “Е4716-18 


Е4713-1С 
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. DISASSEMBLY AND ASSEMBLY (Continued) 






15. Coat the lips of the seal with Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent and install the axle shaft seal using. 
Grease Seal Replacer T83T-1175-A. 


CAUTION: Installation of the bearing or seal 
assembly without the proper tool may result in 
an early bearing or seal failure. If seal becomes 

' cocked in the bore during installation, remove it | 
and install a new one. pi = 













‚ GREASE SEAL 
REPLACER 
` T83T-1175-A ` ` 





Е4714-1С 





Differential Case 
Installation 


16. Install differential beàrings on the case hubs 
using Differential Side Bearing Replacer, T57L- 
. 4221-A2 or equivalent. | | 


NOTE: Press against the bearing cone only. 


REPLACER TOOL. | ` PRESS RAM 
T57L-4221-A2 | 


DIFFERENTIAL 
BEARING CONE 
AND ROLLER 











17. Press on the NEW excitor ring and ring gear if 
removed onto the differential case. Refer to 
procedure in this Section. Apply Stud and 
Bearing Mount EOAZ-19554- ВА (ESE- 
M4G167- A2) ог equivalent to ring gear bolts 
and install. Tighten the bolts to 95-115 Nem- 
(70-85 ft-lbs), . jr s | 


RING GEAR’ 


' £4762-1A 


. With pinion depth set and pinion installed, place 
differential case subassembly (with ring gear, 
excitor ring, thrust washers, side gears, 
bearings and cups) in carrier. | 









DIFFERENTIAL САЗЕ 
SUBASSEMBLY . 






Е4749-1В 
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DISASSEMBLY AND ASSEMBLY (Continued) 


19. Install a 0.265 inch shim on left side. 






0.265 INCH 
SHIM 












20. Install left bearin 
tight. 








FINGER 
TIGHT 
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g cap and tighten bolts finger 


7 


{ | Е 4 : 
i N “SHIM DRIVER ` 






23. Install right side bearing cap and tighten bearing 


21. Install progressively larger shims on the right 
side until the largest shim selected can be 
assembled with a slight drag feel. 


NOTE: Apply pressure towards left side to insure 
that the left bearing cup is seated. ` | 
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22. Install the rest of the shims by driving into ` 
position with Shim Driver, T85L-4067-AH. 
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o T85T-4067-AH ^ £5990-1C 








cap bolts to 95-115 М-т (70-85 ft-Ibs). 


TRIANGLES 
OUTBOARD 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


24. Rotate assembly to insure free rotation. 26. If a zero backlash condition occurs, add 0.020 
us go | inch to the right side and subtract 0.020 inch 
from the left side to allow for a шаа 

. reading. 
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‚25. Check: ring gear and pinion backlash. If the 
..— backlash is 0.008 inch to 0.015 inch (0.012 inch 
to 0.015 inch preferred) proceed to Step 32. If 
the backlash is zero, go to Step 26. № the ` 
backlash is not zero, but is less than 0.008 inch, 
_ ог more than 0.015 inch, then go to Step 28. 


. Recheck backlash. See Step 28, if backlash is 
not within specification. Backlash specification: 
0.008 inch to 0.015 inch. Preferred range: 0.012 

‘inch to 0.015 inch. 


If backlash is within specification, go to Step 29. 


RING GEAR BACKLASH 
"DAL | 


RING GEAR BACKLASH = 
DIAL i INDICATOR 


INDICATOR 
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а 
DISASSEMBLY AND ASSEMBLY icm 


28. Н backlash is not to басын correct 30. Rotate assembly several times to insure.proper 
backlash by increasing thickness of one shim : ` seating of differential bearings. ` 
and decreasing thickness of the other shim by А | TS 
the same amount. Refer to chart for 
approximate shim i2 


ROTATE 


Thickness Backlash | prison 


Change Change 
Required - Required Reque 


eo R S 


> 


m | 
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MORE BACKLASH 
LESS BACKLASH 7 ZEE | 
DECREASE (- )NCREASE (+) . DECREASE (-) INCREASE (+) 
FOR MORE FOR LESS FOR LESS FOR MORE : | 
делу лел ced БАСКАН. SPAA N . Recheck backlash. If backlash is within 
— | a | | | specification, go to Step 32. If backlash is not 
within specification, repeat Step 28.. 


Backlash Specification: 0.008 inch to 0.015 
inch. Preferred range: 0.012 Ine to 0.015 inch. 
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29. Install shim and bearing caps. Tighten cap bolts 
to 95-115 N- m (70- -85 ft- Ibs). 


` TRIANGLES 
OUTBOARD 
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‘DISASSEMBLY AND ASSEMBLY (Continued) 


32. 

























33. 


34. 
. tooth mesh contact pattern in your assembly. 


Remove bearing caps and bolts. To establish 
differential bearing preload, increase both left 
and right shim sizes by 0.006 inch. Make sure 
"bus are fully seated and assembly turns 
reely. | 


INCREASE 
SHIM BY 
+0.006 INCH 


INCREASE 
SHIM BY 
+0.006 INCH 





Install bearing caps and tighten cap bolts to . 


95-115 М-т.(70-85 ft-lbs). Recheck backlash. 
If not to specification, repeat Step 28. 


Utilize white marking compound to obtain a 


Pattern legibility can be improved by connecting 
the driveshaft and rotating both tires in drive 


| апа coast direction. 


. Reincorporation of pattern inspection is - 
' intended to allow technician the ability to detect 


gross errors in set-up prior to complete 


 reassembly. Pattern contact should be within 
. the primary area of the ring gear tooth surface 


avoiding any "narrow" or "hard" contact with 
outer perimeter of tooth (top to root, toe to 


heel). Pattern inspection should be on the drive | 
: (pull) side. Assembly with correct drive pattern |’ 


will result in satisfactory coast performance. If 
gross pattern error is detected, with preferred 
backlash (0.012 inch-0.015' inch), recheck 


.pinion shim selection. | 
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Axle Shaft 
` Installation . 
35. Slide the axle shafts into place in the axle 
` housing. Exercise care so that the splines ог 
any portion of the axle shafts do not damage 


the oil seals. Push the shafts inboard enough to 
allow installation of the C-lock. | 


. -nstall the axle shaft C-locks on the button end 
of the axle shafts and push the shafts outboard 
so that the shaft lock seats in the counterbore 
of the differential side gar. ` 


NOTE: A rubber O-ring is used to hold the C-lock in 
position on the axle shaft. Be sure that the O-ring is 
in the groove at the button end of the axle shaft. 
before installing the C-lock. Ç " 


BUTTON END OF 
AXLE SHAFTS 


D \ Ñ 


* C-LOCK IN 
SIDE GEAR 


COUNTERBORE Е вт 





36. Position the differential ріпіоп деагѕ апа thrust ` 
washers (180 degrees apart) to the differential 
side gears. Turn the gear assembly to move the 
pinion gears and thrust washers into the proper 
position in the differential case (washer and 
pinion gear- bores aligned with pinion shaft | 
holes in case). | U 
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DISASSEMBLY AND ASSEMBLY (Continued) 






37. Position the differential pinion shaft through the 
| case and pinions, aligning the hole in the shaft 
with the lock bolt hole. Apply Stud and Bearing 

. Mount, EOAZ-19554-B (ESE-M4G167-A2) or | 
equivalent to the lock bolt threads. Install lock 

bolt and tighten to 20-40 М-т (15-30 ft-Ibs). 








REAR ANTI-LOCK 
BRAKE SENSOR 











` LOCK BOLT 










DIFFERENTIAL 
_ РИМОМ: SHAFT 
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38. Remove the oil seal replacer .from the 
transmission extension housing. Install the 
driveshaft in the extension housing. Align the 
‚ Scribe marks on the flange and driveshaft and 
connect the driveshaft at the axle companion 
. flange. Tighten attaching bolts and nuts to 
companion М-т (8-15 ft-lbs) for half round 
companion flange and 95-128 N : m (70-95 ft-Ib) 
for circular companion flange. - ] | | 
















. . HALF-ROUND 
COMPANION FLANGE 
Ғ-150 AND BRONCO °` 
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Integral Carrier Axle—8.8 Inch Ring Gear 


39. 


^ 15-08-23 - 


SCRIBE 
° MARKS 


_ CIRCULAR 


SCRIBE 
MARKS 


= 


Install the brake drums. 


| ЕЛ50 ` 4630-18 


- Install the wheels and tires. Tighten the wheel 


lug nuts to specification. Install the wheel | 
Covers. JE | | 





Rear Cover 


Installation 


40. 


Clean the gasket mating surface of the rear axle | 
carrier casting and cover. 


Apply a new continuous head of Silicone 
Rubber, D6AZ-19562-AA or -BA (ESB-M4G92- 
А and ESE-M4G195-A) or equivalent to the ` 
carrier casting face inside the cover bolt holes 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean and free of oil 
before installing the new silicone sealant. Inside 
of axle must be covered when cleaning the 
machined surface to prevent contamination. ` 


5 
LR 


1/8” TO 3/16" WIDE ` 
CONTINUOUS BEAD 
OF SILICONE 
RUBBER SEALANT 
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DISASSEMBLY AND ASSEMBLY (Continued) ` 


Axle Housing - 

Installation ` 22 50 | | 

` 43. Raise the axle housing into position so that the 
U-bolt plates can be installed. Tighten the 
.U-bolts to the specification listed in Section 
14-31, Rear Suspension—Leaf Springs. (There 
are different specifications, depending on the 
vehicle). . 


41. Install cover and tighten cover bolts to 34-47 ` 
М-т (25-35 ft-lbs) as shown. Tighten the cover 
bolts in a cross-wise pattern to insure uniform 
draw on cover. | | 


NOTE: Cover assembly must be installed within 15 
minutes of application of the silicone or new sealant 
must be applied. 2T : 


TIGHTEN BOLTS 
TO 34-47 Nem 
(25-35 FT-LBS) 
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44. Connect the shock absorber lower bolts to the 
mounting bracket on the axle housing. Install 
the attaching nuts and tighten to the 
specification listed in Section 14-31, Rear 

Suspension—Leaf Springs. zo 














` 42. Add lubricant through the filler hole until the 
— lubricant level reaches the bottom of the filler 

. hole with the. axle in the running position. For 
axles with conventional differentials, use 
Hypoid Gear Lubricant (SAE 90) EOAZ-19580-A 
(ESP-M2C154-A) lubricant or equivalent. Install 
tb) plug and tighten to 20-40 N-m (15-30 






Lower vehicle and road test. Ne ` 
— 





SHOCK ABSORBER 
LOWER BOLT 
AND NUT 


FILLER HOLE : 
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45. Insert the vent fitting into the hydraulic junction 
block. and position the assembly over the 
housing vent hole. Hand start the vent fitting 
and tighten. | | | 








BRAKE LINE 
RETAINING CLIP 
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15-08-25 





DISASSEMBLY AND ASSEMBLY (Continued) 


46. Position the brake lines to the axle housing and 
secure with the retaining clips at the right hand 
axle tube and vent fitting through the junction 
block. 


| Install the brake backing plates on the axle 
housing flanges (no gaskets required). Tighten 
the attaching nuts to 28- 54 М-т (20- 40 is Ibs). 


== ==, 
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Rear Antilock Brake 2 System Sensor (F-150 
and Bronco only) . 


Removal 


1. Remove sensor. hold: döwri bolt. Remove 
` sensor. | | 


| 2. Clean axle mounting — using caution to 
. prevent dirt from entering axle housing. | 
Installation | | | 


1. If new sensor is to be installed, lightly lubricate 
O-ring with motor oil. 


a. Firmly grasp sensor at sides (do not install | 


Бу applying force on connector) апа push 
into axle housing, aligning mounting flange 
hole with threaded hole in axle housing. 


b. Install hold down bolt and tighten to 34-41 
N-m (25-30 ft-Ib). 


2. If old sensor is to be reinstalled, clean and blow 
off metal particles using shop air. 


a. ‘Remove апа. pen O- ting with а new | 


O-ring. 

Apply a light film of motor oil to O- -ring. | 
Firmly grasp sensor at sides (do not install 
by applying force on connector) and push 


into axle housing, aligning mounting flange 
_ hole with threaded hole in axle housing. 











d. Install hold down bolt and tighten to 34-41 
N-m (25- 30 ft-lb). 


HOLD DOWN 
BOLT-390356 : 
TIGHTEN TO 
34-40 Nm 
` (25-30 FT-LB) . 


AXLE ` i 
ж HOUSING --. 


CONNECTOR 
БЕЛІ. 


VIEW А M 
H6309-1A 


SPECIFICATIONS - 


ADJUSTMENT TORQUE SPECIFICATIONS 
(INTEGRAL CARRIER) — CONVENTIONAL 


| Description 


Approximate torque required to tighten 
pinion flange nut to obtain correct pinion 
bearing preload 


Pinion Bearing Preload — (Collapsible | 


Spacer) (2) 
Used Bearings — 8.8 inch ` 


New Bearings — 8.8 inch 


®If pinion bearing preload exceeds specification | 
before this torque is obtained, install a new. collapsible spacer. 


QWith oil seal. CE5117-1C . 
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SPECIFICATIONS (Continued) 


DRIVING AXLE IDENTIFICATION | DS 22227 TORQUE SPECIFICATIONS (INTEGRAL CARRIER) — CONVENTIONAL 


] E 
шз 


| исиги 
[itera Bear Cap Bok ют U | 95415 
ELE 












Al 


Ring Gear шана Bote һө — [sens | 085 
[Rear Cover crow [ме | 2 
Corepa oe 

- Ган” 


Š 


Differential Pinion Shaft Lock Bolt © 


à 


Brake Backing Plate Nuts | 2040 | 


Driveshaft to Axle Circular Companion Flange эн 


š 


Attaching Bolts — E-150 | | 
Driveshaft to Axle Half-Round Companion | 
Flange Attaching Bolts-F-150 and Bronco@ ` | 







>. 



























CLEARANCE, TOLERANCE AND ADJUSTMENTS ` (Using Loctite ЕОА2-19554-В (or equivalent). — 

(INTEGRAL CARRIER) | жадыны ш шаны S 

тет). я 
nge 


ГІ 
TE 


| Grease Seal Remover (Use with Slide Hammer 
| T50T-100-A) 


Differential Side Gear Thrust Washer Thickness · | 0.030-0.032 e 
Differential Pinion Gear Thrust Washer Thickness | 0.030-0.032 г 
: Nominal Pinion Locati i |^ 0030 | i 
HE IR | 
Available Pinion Gear Shims in Steps of 0.001 Inch | 0.021-0.037 |. | Axle Bearing Replacer à 
Differential Backlash and Runout Gauge with — . 
Universal Bracket | 


' Backlash Between Ring Gear & Pinion Teeth | 0.008-0.015 
К (0.012-0.015 |. 
Preferred) 


Maximum Backlash Variation Between Teeth 


Maximum Radial Runout of Companion Flange in .| 0.012 T.I.R.. 


| Sensor Pole to Тор of Exciter Ring бар 0.005-0.045 |. 
f к ЖЖ glue 2 |... CESHE _ 


Maximum Runout of Back Face of Ring Gear | | 004 | 





ШЕГШ 
ІНЕН! 
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Ò 


- 
Е 
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| Dial Indicator Тір 1/4 Inch 






А 
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š 
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Pinion Depth Gauge 





3 
n 
R 


-A | Differential Side Bearing Replacer 


š 
б 
> 


2. 


< 


| 
[ Firion Bearing Cups Нерасег mer and Gute) "| 
"Ри Seal беке "° — | 
[Companion Fange Remover 


Flange | 


284343324444 
5|5 |5 
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Differential Side Bearing Remover | 
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SPECIFICATIONS (Continued) 


(DAI conventional and Traction-Lok Axles use Hypoid Gear Lubricant, E0AZ-19580-A (ESP-M2C154-A) or equivalent plus 4 ounces of friction modifier . 
C8AZ-19B546-A (EST-M2C118-A) or equivalent for complete refill of Traction-Lok Rear Axles. | | | 
. Q)Below bottom of filler plug hole with vehicle in running position plus or minus 1/8 inch. | | СЕ5120-2р 
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VEHICLE APPLICATION 


F-250 Light Duty (Semi-Float), F-250 H.D.—F-350 


 15-09-1 15-09-1 
SECTION 15- 09 Integral Carrier Axle—Ford 10. 25 
| | Inch Ring Gear : 
SUBJECT NE v | PAGE SUBJECT . ss T . PAGE 
CLEANING AND INSPECTION A REMOVAL AND INSTALLATION (Cont'd.) 
Bearing Cups .....:.......... 22........... 15-09-7 . Axle Shaft, Hub, Oil Seal and Outer Ж | 
. Carrier Housing ......... abes podus sas 15-09-7 Wheel Bearing ......... rm 15-09-11 
Companion Flange ................... ‚..... 15-09-7 Full Floating Axle ....... i vba d rara ... 15-09-11 
Cone and Roller Assemblies ........... 2. 15-09-7 . Axle Shaft—Semi-Floating Axle .......... 2... 15-09-8 
Differential Case ................. ПРОЧ 15-09-7 Differential Case апа Drive Pinion КҮТҮҮ `.. 15-09-17 
Gears ................................. 15-09-7 Removal .............. ТУТ Е 15-09-17 
Inspection After Disassembly ......:....... 15-09-6 Differential Runout Check ................ 15-09-21 
Inspection Before Disassembly ............. 15-09-6 Drive Pinion Shim Selection ............... 15-09-23 
DESCRIPTION AND OPERATION ; | . Front and Rear Pinion Bearing Cups ....... 15-09-22 
Description ................... awa S ub Rs 15-09-1 installation o cect o hee e 15-09-22 
Operation ..................... DIMUS 15-09-3 Ой Seal and Wheel Bearing Semi: | 
Rear Antilock Brakes .................. ‚... 15-09-2 Floating AXIE еее. 15-09-11 
DISASSEMBLY AND ASSEMBLY | ' Rear Antilock Brake System Sensor "— M" 15-09-34 
Differential Case ......... eS amas ЕТТ 15-09-35 SPECIFICATIONS ——ÁrÁ— 15-09-41 ` 
Hub—Full Floating Axle Only .............. 15-09-35 ' VEHICLE APPLICATION ..................... 15-09-1 
REMOVAL AND INSTALLATION | S : 
Axle Housing ...... hun Peabo yore ЖАА cit d 15-09-33 





(Full Float) Vehicles. 


DESCRIPTION AND OPERATION 


Description 


The Ford Truck Integral Carrier rear axle 
assembly is an integral type housing, hypoid gear 
design with the centerline of the pinion set Нео the 

centerline of the ring gear. 


The hypoid.gear set consists of an 10- 1⁄4 nef 
diameter ring gear and an overhung drive pinion 
which is supported by two opposed tapered roller 
bearings. Pinion bearing preload is adjusted by the 
pinion nut and a collapsible spacer maintains the 
seating of the inner race. 


The housing assembly consists of a cast center 
section with -two steel tube assemblies and a 
stamped rear cover. The Cover uses a silicone 
sealant as a gasket. 


The differential case is a — design with 
two openings to allow.for assembly of the internal 


components and lubricant flow. The differential 
pinion shaft is retained with a threaded bolt 
assembled to the case. The differential case 
assembly is mounted in the carrier between two 
opposed tapered roller bearings. The bearings are 
retained in the carrier by removable bearing caps. 


. Тре full-floating rear axle features brake drums 
that are mounted outboárd of the hub. Therefore, 
when brake inspection or replacement is required 
the hub assembly need not be removed. 


The hub is supported or "floats" on the axle 
spindle on two opposed tapered roller bearings. It is 
retained on the spindle by a ratcheting nut that is 
tabbed to a slot on the spindle. If, for any reason, 
the hub is removed from the spindle, the old hub 
seal must be removed and a new hub seal 
installed. 
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DESCRIPTION AND OPERATION (Continued) 


Functional differences between the semi-float 
integral rear axle assembly and the full-float integrar 
rear axle assembly аге as follows: 


1. The semi-float axle shafts are retained in the 
axle by C-washer locks positioned in a slot on 
the axle shaft splined: end. These C-washers 
also fit into a machined recess in the differential 

- side gears within the differential case. 


2. Тһе full-float axle shafts are retained by bolts 
attached to the hub. The hub rides on two 
bearings at the outboard end of the axle tube. 


3. А semi-float axle shaft rides on опе straight- 
roller bearing at the outboard end. 


e Differential Bearing Preload and Ring Gear 


Backlash are adjusted by the use of shims. 


located between the differential bearing cup/ 
races and the carrier housing. 


e The use of a Pinion Depth Gauge: Tool for 
drive pinion shim selection in conjunction 


with a dial indicator for differential case shim 
selection is required for proper gear set 
adjustment. 


Rear Antilock Brakes 


F-250/F-350 vehicles use the Rear Antilock ` 
Braking System. The system is designed to 
automatically reduce brake pressure when brake 
lock-up is detected: during braking or on slippery 
surfaces. The system features a multi-tooth excitor 
ring that is pressed on the differential case behind 
the ring gear. If the excitor ring is removed, it must 
be discarded and replaced with a new one. The 
excitor ring works in conjunction with an electronic 
speed sensor. This sensor is retained in a bore at 
the top of the carrier housing and fastened by one 
bolt. There is a space provided between the ring 
gear and excitor ring for measuring the ring gear 
backface .runout. 
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DESCRIPTION AND OPERATION (Continued) 


Operation 


The rear axle drive pinion receives its power from - gears are engaged with the side gears, to which the 


the engine through the transmission and driveshaft. 
The pinion gear rotates the differential case through 
engagement with the ring gear, which is bolted to 
the case outer flange. |. 0-3 | E 


Inside the case, two differential pinion gears are 


axle shafts are splined. Therefore, as the differential 
case turns, it rotates the axle shafts and rear 
wheels. When it is necessary for one wheel and axle 
shaft to rotate faster than the other, the faster 
turning side gear causes the pinions to roll. on the | 


slower turning side gear to allow differential action 


. mounted on the differential pinion shaft. which is | between the. two axle shafts. | 


pinned (with lock bolt) to the case. These pinion. . Ҙ 


| DIFFERENTIAL CASE RING GEAR ` 
| 4209 ^ 


INTEGRAL CARRIER | 
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| | ^ 4851 ғыз | 


4630 ` 
Е6109-28 
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INTEGRAL CARRIER REAR AXLE 


COVER - THRUST PINION GEAR = SA _ ASSEMBLY - DISASSEMBLED VIEW ` 
SCREW. . | WASHER 4215 DIFFERENTIAL | (ЗЕМ! - FLOATING AXLE)TYPICAL 
| ^. PINION SHAFT. THRUST x | 
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4630 





REAR PINION 
BEARING 







FOR LEFT AXLE TUBE AND RIGHT-HAND — INNER | HUB 
THREAD FOR RIGHT AXLE TUBE ' BEARING OIL 
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ASSEMBLY | . 46700 PINION SEAL Z | 
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LOCATING AND HUB ^ 
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BEARING 





OUTSIDE WHEEL 








PRESS 
FIT ` 
STUD 







iaj НОВ LOCATING PIN 
' ^f $ INSERTED THROUGH 
Ж DRUM AND BOTH WHEELS 


LOCATING HOLE IN 









- WHEEL LUG МОТ. 













BOLT ` INTEGRAL TWO PIECE) EY _ DUAL REAR 
' | | | INSIDEWHEEL WHEEL РОВ НОВ РІМ Ре М 
| LOCATING PIN САТ TWO PIECE 
*NTEGRAL CARRIER REAR AXLE 37 IN WHEEL : DUAL REAR WHEEL VEHICLES ` ` ` LUG NUT: 
ASSEMBLY - DISASSEMBLED VIEW у (МОТ USED ОМ ‚ ‘SAME AS MAIN VIEW 





(FULL-FLOATING AXLE TYPICAL) 


OUTSIDE WHEEL) . EXCEPT AS SHOWN 
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CLEANING AND INSPECTION 


‘Inspection Before Disassembly RING GEAR BACKLASH 
7 у -DAL 


The differential case assembly and drive pinion | ` B rd INDICATOR: 
should be inspected before they are removed from . НА TOOL-4201-C 
the carrier casting. These inspections can find the жаға ><. ME ^h: 
cause of the concern and determine the resolution. : ! 


1. Wipe the lubricant from the internal working | NS 
parts and visually inspect the parts for wear А, %% 


A í 


and/or damage. 


2. Rotate the gears to see if there is any 
roughness which would indicate damaged 
bearings or gears. | 


3. Check the ring gear teeth for signs of scoring, 
abnormal wear or nicks/chips: | 


RING GEAR BACKFACE RUNOUT . 
REAR ANTI-LOCK BRAKE VEHICLES 


DIAL INDICATOR 
TOOL-4201-C 







Inspection After Disassembly - 


Thoroughly clean all parts. Always use new 
solvent when cleaning bearings. Do not spin dry | 
bearings with compressed air. Oil the bearings 
immediately to prevent rusting. Inspect the parts for 
any major damage. Clean the inside of the housing 
before rebuilding: When a scored or chipped gear 
set is replaced, the axle housing must be washed 

. thoroughly. Inspection procedures for individual 
parts are outlined as follows. ; | | 






LETT TT TZ 
рл. Ж 
к 

- 








= > 
из 
=] 





"n 
ER | 





= 
е — radit 


— 


ҺЕ ЕХСІТО 
MAGNETIC BASE RING 


Е7162-1В 


4. Set up а dial indicator апа check ring gear 
backlash and ring gear backface runout. 
Backlash should be 0.008 inch to 0.015 inch 
(0.012-0.015' inch preferred). To check ring 
gear backface runout, mount Dial Indicator with 
Bracketry, TOOL-4201-C, or equivalent on the 
carrier so the tip of the dial indicator contacts 
the backface of the ring gear. Backface runout 
should be no more than 0.101mm (0.004 inch). 


NOTE: There is а space provided between the 
excitor ring and the ring gear for measuring ring gear 
backface runout. 


5. Acontact pattern is not an acceptable guide to 
check for noise. Proper gear set assembly must 
be checked using the Rear Axle Pinion Depth 
Gauge Tool set which shows the correct pinion 
shim required to assure acceptable running 
condition. See section on Drive Pinion and Gear 
Set. x : 


Е5860-1А 
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CLEANING AND INSPECTION (Continued) - 


Bearing Cups | 


. . Check bearing cups for deep scores, galling, or 

spalling: lf. à 0.0381mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom of its 
bore at any point around the cup, the cup must be 


^] re- seated. 


(Gane à and ‘Roller Assemblies 


When operated in the cups, bearing rollers must 
turn without roughness. Examine the roller ends for 
step wear. If inspection reveals either a damaged 
` сир or a damaged сопе апа roller called both 

parts should be replaced. | 


Companion Flange 
Be sure that the flange half-rounds апа lugs have 


not been damaged in removing the driveshaft or in. 
removing the flange from the pinion. The end of the - 


. flange that contacts the bearing cone as well as the 
nut counterbore and seal surface must be smooth 
and free of nicks. 


‘Integral Carrier Axle—Ford 10.25 Inch Ring Gear 





0.0015 INCH 
FEELER GAUGE 


Gears 


Examine the pinion ane ting: gear teeth for 
scoring, excessive wear, nicks and excessive 
chipping. Worn, scored and damaged gears cannot 
be rebuilt to correct a noisy condition. 


Carrier Housing 


Make sure that the differential and pinion bearing 
bores are smooth. Remove any nicks or burrs from 
the mounting surfaces of ше carrier housing. ` 


Differential Case 


Make sure that the hubs её the bearings 
mount are smooth. Carefully examine the differential 
case bearing shoulders, . which. may have been 
damaged when the bearings were removed. The 
bearing assemblies will fail if they do not seat firmly 
against the shoulders. Check the fit (free rotation) of 


the differential side gears in their counterbores. 


DAVE GRAHAM INC. 2012 
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15-09-8 ©. Integral Carrier Axle—Ford 10.25 Inch Ring Gear ^ | < 15-09-8 


REMOVAL AND INSTALLATION 


Аже Shaft—Semi-Floating Axle . 
Removal | 


1. Clean all dirt from the а area of carrier cover with 
a wire brush and/or сов | 


/ 





2. . Drain rear axle lubricant 24 REMOVING THE 
. HOUSING COVER. >. _. 





HOUSÍNG COVER 


E5864-2A 
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ты 


_ REMOVAL AND INSTALLATION (Continued) 


Remove the avis shaft from the housing, being 


3. Remove differential pinion shaft lock bolt and 
| careful not to damage the oil seal. 


differential pinion shaft. 


REAR ANTI-LOCK 
BRAKE SENSOR 


| Е4760-18 
(ОСК BOLT. | 





DIFFERENTIAL . Q 
PINION SHAFT | О Е4708-1В 


Installation 





1. Slide the axle shafts into place in the axle 
housing. Exercise care so that the splines or 
any portion of the axle shafts do not damage 
the oil seals. Push the shafts inboard (toward 


4. Push axle shafts inboard. Remove C-lock from the center of the vehicle) enough to allow 
the button end of each axle shaft. АҢ . installation of the С-юск. 

NOTE: Use care not to lose or damage the rubber ` Install the axle shaft C-locks on the button end 

O-ring which is.in the axle shaft groove under the . ofthe axle shafts and push the shafts outboard 

C-lock. | | | so that the shaft lock seats in the counterbore 


of the differential side gear. 
NOTE: A rubber O-ring is used to hold the C-lock in 





.BUTTON ENDOF ` mE | .Position on the axle shaft. Be sure that the O-ring is 
y AXLE SHAFTS j | | | in the groove at the button end of the axle shaft 
O-RING 2 ке di [| before Installing the C-lock. | | 
777 | 
| BUTTONENDOF ` 
Vi AXLE SHAFTS 
O-RING б O 
ies 
D | 
CU» 
29% 
x OY 
CLOCKIN ^. ^ C-LOCK 
SIDE GEAR | 
COUNTERBORE 


E4709-18 





C-LOCK IN 571 C-LOCK 
SIDE GEAR 

COUNTERBORE 

E4709-18 
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REMOVAL AND INSTALLATION (Continued) 




















2. Position the differential pinion shaft through the 
case and pinions, aligning the hole in the shaft 
with the lock bolt hole. Apply Loctite (ЕОА2- 
19554-B or equivalent) to the lock bolt threads. 

_ Install lock bolt and tighten to 20-40 М- т. (15- 
30 ft-lbs). | 


Install cover and tighten cover bolts to 34-47 . 
М-т (25-35 ft-lbs) as shown. Tighten the cover 
bolts in a cross-wise pattern їо insure uniform 
draw on cover. Tighten the ratio tag hold-down 
bolt to 20-34 М-т (15-25 ft-Ibs). | 


NOTE: Cover assembly must Бе installed within 15 
minutes of application of the silicone or new sealant 
must be applied. | 






REAR ANTI-LOCK 
BRAKE SENSOR 


TIGHTEN BOLTS NN 
ТО 34-47 М-т 
(25-35 FT-LB) 








RATIO TAG 
HOLD-DOWN BOLT 
20-34 М-т (15-25 FT-LB) : 



















UN E5865-18 
LOCK BOLT 








DIFFERENTIAL | 
о PINION SHAFT . - | .E4708-1B 





For in-vehicle repairs, add lubricant through the 
filler hole until the lubricant level reaches the 
bottom of the filler hole with the axle in the 
running position (approximately 6.5 U.S. pints). 
For out-of-vehicle repairs, add 7.5 U.S. pints of 
lubricant. Use Hypoid Gear Lubricant EOAZ- 
19580-A (ESP-M2C154-A) or equivalent for 
conventional axles, plus 8 ounces of C8AZ- 
19B546-A (EST-M2C118-A) or equivalent 
friction modifier for complete refill of Limited- 
Slip Applications. E | 











. ` Clean the gasket mating surface of the rear axle 
carrier casting and cover. ; 


Apply a new continuous bead of silicone rubber 
sealant (D6AZ-19562-AA or -ВА or equivalent) 
to the carrier casting face inside the cover bolt 
holes.. | | te mE 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean and free of oil 
before installing the new silicone sealant. Inside 
of axle. must be covered when cleaning -the 
machined surface to prevent contamination. 


Lower vehicle and road test. i 






.- 1⁄8” TO 3/16" WIDE 






CONTINUOUS BEAD 
! / ~~ OF SILICONE 
canes a / RUBBER SEALANT 
CASTING | | "T 
FACE кч à y | E5866-1A 
| Е 4710-18 l 
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REMOVAL AND INSTALLATION (Continued) 


































2. Coat the lips of the seal with Multi-Purpose 
. Long-Life Lubricant, C1AZ-19590-B (ESA- 
`М1С75-В) or equivalent and install. the axle 
shaft seals = | 


CAUTION: Installation of the bearing or seal 
assembly without the proper tool may result in 
an early bearing or seal failure. If seal becomes 

. cocked in the bore during installation, remove it 
and install a new one. : | | 


. Oil Seal and Wheel Bearing—Semi- : 
‚ Floating Axle | КЕ 

Removal ` ` ku MES 2 | 
21. Using Slide Hammer, Т50Т-100-А апа Seal 
Remover, T85T-1225-AH or equivalents, insert 

. into the bore as shown and position it behind. 

the bearing so the tangs on the tool engage the 

bearing outer race. Remove the bearing and: 

seal as a unit, using the slide hammer. | 


_ DRIVER 
HANDLE 
T80T-4000-W 


SLIDE HAMMER ` 
T50T-100-A 


. SEAL REMOVER 
Т85Т-1225-АН 


: ; | WHEEL SEAL ` 
й . INSTALLER 
- n T80T-4000-Y 


WHEEL BEARING AND 
SEAL REMOVER 
1 T85T-1225-AH 





E5869-1B 





TIUYND | T" 
Axle Shaft, Hub, Oil Seal and Outer Wheel 
Bearing | 
Full Floating Axle 
Removal. m | ш | 
1. Setthe parking brake and loosen the eight axle 
shaft retaining bolts. . | 


2. Raise the vehicle to the desired working height, 
keeping the axle parallel with the floor. ` | 


. 9.. Release parking brake and back off the rear 
. brake adjustment, if necessary. Е 


.- Remove the wheel and tire assembly. 


- Installation ` С 
1. Lubricate the new bearing with rear axle . 
lubricant and install the bearing into the housing 
bore using Driver Handle, T80T-4000-W and 
.. Wheel Seal Installer, Т80Т-4000-Ү. | 


WHEEL SEAL 
INSTALLER 
T80T-4000-Y 


DRIVER HANOLE 
T80T-4000-W 





- AXLE SHAFT 
RETAINING BOLTS 


E5868-1B = 
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REMOVAL AND INSTALLATION (Continued) 









5. Remove brake drum. If equipped, push-on 
(sheet metal) drum retainer nuts may be 
discarded. | 


NOTE: Push-on retainer nuts are used for shipping ` 
purposes only and have no effect on vehicle  : 
function. | | | | , 








Ё6474-1А 


6. Remove the eight 7/16-іпсһ axle shaft bolts 
and remove the axle shaft. | : | 


E6475-2A 
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REMOVAL AND INSTALLATION (Continued) 


7. Instali Hub Wrench T85T-4252-AH so that the 
drive tangs of the ee) engage the four slots їп. 
„the hub nut. | 


CAUTION: The hub nuts are right hand thread 
. (right hub) and left hand thread (left hub). Each 

hub nut is stamped RH for right hub nuts or LH 
E for left hub nuts. 


VALVE STEM : : | 
3 У WHEEL РІМ 
Кее | NN LOCATING 


ASSEMBLY ` 


_ HUB. 
“мот. 


< E6502-4B ` 





WRENCH 
T85T-4252- АН ` 


9. Install Step Plate Adapter Tool 0801 -630-7. 







STEP PLATE ` 
ADAPTER TOOL 
D80L-630-7 


E6501-1B 





8. Remove hub nut (counterclockwise for right ; 
hand thread; clockwise for left hand thread). 


‚ CAUTION: Under no circumstances are power ` 
- impact tools to be used when performing these | ИТІН 
operations. | ош к SS 


NOTE: The hub nut wil ratchet during this operation. 
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REMOVAL AND INSTALLATION (Continued) 


10. Install Puller Tool D80L-1002-L or equivalent 
and loosen hub to the point of removal. 
Remove puller tool and step plate. 







PULLER TOOL 
D80L-1002-L 











11. Remove hub assembly. TL 
CAUTION: Do not drop outer hub bearing. — 
12. To replace hub oil seal, refer to HUB | / 


DISASSEMBLY AND ASSEMBLY in this 
Section. 


NOTE: The inner bearing is located behind the hub 
oil seal. us | | e 








` OUTER 
HUB BEARING 


Installation Е 


1. Clean spindle thoroughly after hub removal, 
then coat the spindle with axle lubricant. em 7 


NOTE: Hub bearings must be prelubed with grease 
prior to installation. Use Long-Life Lubricant, C1AZ- BED MC 
19590-BA (ESA-M1C75-B) or equivalent. | E МА 
2. Pack each bearing сопе and roller assembly | 

with a bearing packing tool, using lithium base | 

Long-Life Lubricant, C1AZ-19590-BA (ESA- 

M1C75-B) or equivalent. . . NN 


COAT SPINOLE WITH 
AXLE LUBRICANT E6506-1A 
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REMOVAL AND INSTALLATION (Continued) 






3. Push hub and hub outer bearing onto spindle. zt 

. NOTE: Installing the hub in this manner causes the ` 
hub outer bearing to act as a pilot making the `` 

installation easier. . 000224. | 







BEARING | 






4. Install the hüb nut on the spindle. Turn hub nut 
. clockwise for right hand (RH) thread, 
| counterclockwise for left hand (LH) thread. ; 
CAUTION: Make sure the hub nut tab is located ` 
in the keyway prior to thread engagement. 


HUB ` 
- ASSEMBLY 


~ SPINDLE 





RIGHT HAND THREAD 0.7 ^v ^ LEET.HAND THREAD ` 
° INSTALL CLOCKWISE) 22722-22 (INSTALL COUNTER-CLOCKWISE) 





. кеюе2с | 
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REMOVAL AND INSTALLATION (Continued) 


5. -Instali Hub Wrench Tool Т85Т-4252-АН оп 7. After tightening to specification (75-88 N-m: 

. . Spindle. жағ I | [55-65 Н-Ю$]), ratchet back five (5) teeth or 

6. ` Install torque wrench and tighten hub nut to notches on the hub nut. Five (5) "clicks"" must 
75-88 N-m (55-65 ft-lbs). Rotate hub - be heard during this operation in order to have 
occasionally while tightening. `` | performed it correctly. eO 


NOTE: The hub nut will ratchet as torque is applied. 


е | AFTER ТІСНТЕМІМС ТО 75-88 М-т 
HUB . (55-65 FT-LB) RATCHET BACK (BACK OFF) . 
WRENCH 5 NOTCHES ("CLICKS") 
. NOTE: FIVE (5) NOTCHES - 1/8 TURN 


od 


ASSEMBLY 
TIGHTEN ` 


75-88 Nm ` 
(55-65 FT-LB) 













TORQUE . 
WRENCH 


HUB 
WRENCH 

- TOOL 
T85T-4252-AH 


CAUTION:. THIS OPERATION PICTURES А 
RIGHT HAND THREAD NUT BEING 
TIGHTENED. REVERSE THIS PROCEDURE 
FOR LEFT HAND THREAD МОТ: | 


E6509-2C 


8. Inspect axle shaft O-ring seal for cracks, nicks . Coat the threads of all eight (8) axle shaft 
or wear and replace if required. retaining bolts with Loctite or equivalent. 


9. Install the axle shaft. ` Um 11. Install and tighten axle shaft retaining bolts until 
š - | | they seat. , 
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REMOVAL AND INSTALLATION (Continued) 


NOTE: Prior to installing drum, adjust brake so that 
brake diameter is 0.762mm (0. 030 inch) less than 
drum. diameter. | 


CAUTION: Remember, the last step of this 


procedure is to tighten the axle shaft bolts to ` | 
specification, after the wheel lug nuts have been. 


tightened. 

. 12. Install brake drum. 

13. Install wheel and tire assembly. : 

14. Loosen filler plug. If axle lube begins to Seep 


out, retighten filler plug. If there is no lubricant. 


seepage, remove filler plug and fill to bottom of 
filler plug hole with specified lubricant. 


. Install filler plug and ш to 21 -40 N:m (15- 
30 ft-lbs). ` 


. Lower the vehicle. | 
. Make brake adjustments if necessary. 


. Tighten wheel lug nuts, Single Rear Wheel 
d and/or Dual Rear Wheels (DRW) to 190 
:m (140 ft-Ibs).: 


Tighten (8) axle shaft retaining bolts to 82-108 


N-m (60-80 ft-Ibs). 


_ 3/8" DRIVE ` 


E6511-1B 


Differential Case and Drive Pinion 
Removal | 


1. If not removed, remove the axle shafts as 


described in this Section. 


2. Mark one differential bearing cap to ensure the d | 
caps are installed in their original positions IE 


during assembly. 


CAUTION: Right and left еа сар must not 
be interchanged. 





Integral Carrier Axle—Ford 10.25 Inch Ring Gear | 


15-09-17 


NOTE: Before removing the differential case, check 
the ring gear runout as described under Inspection 
Before Disassembly in the Cleaning: and Inspection 
portion of this Section. If ring gear runout exceeds 
0.101mm (0.004 inch), the differential case and ring 


gear must be removed to perform the Differential - 


Runout Check. The Differential Runout.Check will ` 


| isolate the cause of excessive Ring Gear Runout. 


SCRIBE 


BEARING MARKS . 


CAPS 


E4707-1C 


3.. Loosen the differential bearing cap bolts and 
bearing caps. 


NOTE: The direction of triangles on bearing caps ` 
must be noted. When re-assembled the triangles 
must be pointing.in the same direction (out-board) 
as perre removal. | | 


TRIANGLES САЗТ 
INTO BEARING CAPS 


_ E4763-1B 
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REMOVAL AND INSTALLATION (Continued) 


Pry the differential case, bearing cups and 
‘shims out until. they are loose in the bearing 
caps. Remove the bearing caps and remove 
the differential assembly from the carrier. 


CAUTION: When using the pry bar, place a wood 
block between the pry bar and the axle housing 
to protect the machined surface from damage. 


WOOD BLOCK 


PRY BAR 


E5870-1A ` 








gear to the differential case. Remove the ring 





around the gear. | | 


CAUTION: Do not damage excitor ring when 
removing ring gear. If excitor ring is removed, it 
must be replaced with a new one. 








EXCITOR 


E7210-1A 










5. If required, remove the bolts that attach the ring | 


gear from the case by striking at alternate holes 


4. 


6. If required remove the ехсйог ring with а soft 
faced hammer. Discard the excitor ring. 


E7206-1A 


7. Mark the driveshaft in relation to the companion 
flange. Remove the drive shaft-to-axle- 
companion flange U-bolts and nuts. Remove 
the driveshaft assembly. 


DRIVE 9. LAM » COMPANION 
2 2 FLANGE ` 
SZ | 


= 





Е5871-1А 
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REMOVAL AND INSTALLATION (Continued) 


10. With.a soft-faced hammer, drive the pinion out | 
of the front bearing сопе апа remove it through | 
the rear of the housing. ..- . | 

If available, install Pinion Shaft Thread 

Protector, T85T-4209-AH on the pinion threads 

and drive the pinion from the housing... : 


8. Install Holding Tool, T57T-4851-B on the 
companion flange. and remove the pinion nut. 





HOLDING TOOL - / — COMPANION 
T57T-4851-B | ү _ FLANGE 


АИ s 


OK, УХ, 

















PINION SHAFT . 
_ "THREAD 

- PROTECTOR 
185Т-4209-АН: ` 





.£5872-1A 






E5874-1A 





9. Remove the companion flange using Puller, 

- -D80L-1002-L -or equivalent. Care should be 
taken not to allow the. drive pinion to fall from 
the housing. 







NOTE: Scribe a mark on the companion flange and 
pinion stem and align the marks when reassembling. 





11. Remove the.drive pinion oil seal. 


CAUTION: Use care not to damage seal bore in 
housing. | à x | b 






PULLER =~ E LS A 
D80L-1002-L | 220000 COMPANION © 
| | | FLANGE 








275 L 
Bi B CTS... qa 
e 
2 








бе < ^ 
йз! 


/ 


е 
^ 
” 









РІМОМ 
STEM 





E5873-1A 


“Е5875-1А 
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i REMOVAL AND INSTALLATION (Continued) - E 


; То remove the- ріпіоп геаг сопе апа roller 

_ bearing assembly, use the Ріпіоп Bearing Cone 
. Remover, T71P- 4621 -B or Pau Еа as- 
О | | | 


12. Боно ой slinger and front. pinion bearing | 
| from axle housing. | | 


ICE FRONT PINION 
^ . . - BEARING? 


^ ОШ SUNGER | 


-PRESS RAM 


— RAR — —. A ео 
СОМЕ AND ROLLER . ES E Жайы ад E 
BEARING ASSEMBLY | T71P-4621-B 


| ИЛ 
NP E4732-1B 
E6512-18 ` 





13. NOTE: Do not remove the pinion bearing cups 


from the carrier casting. unless the. cups are _ 15. Remove the selective shim from the drive 


damaged. Ес | | pinion. | 
If the pinion bearing cups are 3 to. be replaced, : NOTE: Measure the shim, which i is found under the | 
tap alternately (with a brass drift of suitable | | bearing cone, with a micrometer and record the 
_ length) on the opposite side of the cups during ` thickness (as a reference to be compared to the. 
removal to prevent cups from cocking in the | | shim gauge reading prior to installing the bearing). 
casting. rq. Қ. | | 16. For differential case disassembly procedures, - 


refer to Differential Case—Disassembly and 
Assembly in this Section. "m 


BEARING 
CONE” 


DRIVE PINION — ` 





2^ | .. SELECTIVE SHIM 
_ E5877-4A ~~ a : 
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REMOVAL AND INSTALLATION (Continued) 






















-Check the runout of the differential case flange 
with a dial indicator TOOL-4201-C or 
equivalent. If the runout is within specification, 
(Max. 0.003 inch), install a new ring and pinion 

" gear. If the runout exceeds. specification, the 
ring gear is true and the trouble is due to either a 
damaged case or bearings. Visually inspect the 

° bearings. If bearings аге not damaged, replace 

both the case and bearings. Recheck the 

runout with new parts (case and bearings). 


Differential Runout Check 


. Ifthe ring gear runout check (before disassembly) 
exceeds specification, the condition may be caused 
by a warped ring gear, a damaged case, excessively 
worn differential bearings or foreign material 
between тайпа surfaces (burrs, shavings, etc.). To 
determine the cause of excessive runout, proceed | 
as follows: -, B 


1. Remove the differential .case from the axle 
housing (refer to Differential case and Drive 
Pinion Removal in this Section) and remove the 
bolts that attach the ring gear to the differential 
case. Hemove the ring gear from the case with 
a hammer and a drift. | 


2. Install the differential assembly including the 
bearing cups and shims in the axle housing. 































* 


s 


Amm a LITT 
















Tighten the-bearing cap bolts.to 109-128 N-m | М 
(80-95 ft-lbs). ` "i | || 4 
a DIFFERENTIAL | | | 

| "ASSEMBLY NI 

9 UR 


Z 
N < 


© 






DIAL ІМОІСАТОВ 
TOOL-4201-C 


EXCITOR - 
RING 7 






5. Install new differential bearings on the case 
hubs using Replacer Tool, D81T-4221-A or 
equivalent and install the differential assembly 
in the carrier without the ring gear. —. | 


NOTE: Press against the bearing cone only. : 


6. Check the case runout again with the new 
bearings. If. the runout is now within limits, use 
the new bearings for assembly. If the runout is 
still excessive, the case is damaged and should 
be replaced. | | NE 


22 HOUSING 





‘DIFFERENTIAL 
SEAMING - E5879-1B 






3. Rotate assembly to insure proper seating of 
differential bearings. | 










DIAL INDICATOR 


ROTATE: . 'TOOL-4201-C 


E4740-1A 
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REMOVAL AND INSTALLATION (Continued) 





Front and Rear Pinion Bearing Cups 
Installation | 27 »i 

1. Drivé the front pinion bearing cup into the 

housing using Pinion Bearing Cup Installer 

. (Front, T85T-4616-AH and Driver Handle, 
.T80T-4000-W. | | "E мы 


Drive the rear pinion bearing cup into the 
housing using Pinion Bearing Cup Installer 
(Rear), D81T-4616-A and Driver Handle, D81L- 
4000-A. | m | 


Make sure the сирв аге properly seated іп their 
bores. If a 0.038mm (0.0015 inch) feeler gauge 
can be inserted between a cup and the bottom 
of its bore at any point around the cup, the cup 
is not properly seated. Whenever the cups are 
replaced, the cone and roller assembly should 
also be replaced. . | | 








FRONT 
BEARING 


_ PINION: ` 

BEARING. 
CUP 

INSTALLER 


T85T-4616-AH 


DRIVER 
HANDLE 
T80T-4000-W 


E5882-1A - 


REAR PINION PINION BEARING _ 
BEARING CU | СОР INSTALLER 
| (REAR) 
D > 5 
ZR 81T-4616-A 


< N | 
DRIVER k ‘ 


HANDLE К 
0811 -4000-А Е5883-1А 


0.0016 ІМСН 
FEELER GAUGE 
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. REMOVAL AND INSTALLATION (Continued) . 


- Drive Pinion Shim Selection 


ode 


Individual differences. in machining the carrier 
casting and the gear set and variation in bearing 
widths require a shim between the pinion rear 
bearing and pinion head, in order to locate the 
pinion for correct tooth contact with the ring 
gear. = | E 


ALIGNING ADAPTER 


GAUGE 
BLOCK GAUGE 


ОО DISC 
GAUGE TUBE... : » 





REAR AXLE PINION OEPTH GAUGE TOOL 


Tool Number* 












D81T-4020-F51- 


Integral Carrier Axle—Ford 10:25.Inch Ring Gear 











Aligning Adapter 
[| TeoT4020f43 — | ен | 
[Г U6P4020A1 |  Hande — | 


` Gauge Tube - | 


When replacing a ring and pinion gear, the - 
correct shim thickness for the new gear set to 
be installed is determined by the following 
procedure using the tools listed below. 


Assemble the appropriate aligning adapter, 
gauge disc and gauge block to the screw. 


f FRONT ` 





HANDLE ` 





TOOL ASSEMBLED. 









“Тһе Tool numbers shown in column are part of Tool kit . 


T79P-4020-A. 


Place the rear pinion bearing (new, or used if in 
good condition) over the aligning tool and insert 
it into the rear pinion bearing cup of the carrier. 
Place the front bearing into the front bearing 
cup and assemble the tool handle into the 


screw. Roll the assembly back and forth a few ` 


times to seat the bearings while tightening the 
tool handle by hand. Tighten the tool handle to 
27 N:m (20 ft-lbs). | 


° NOTE: The gauge block must be off-set (45?) to 


obtain an accurate reading. 





E5885-2A 


PINION DEPTH 
GAUGE BLOCK 
T80T-4020-F42 






DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-09-23: 


15-09-24 Integral Carrier Axle—Ford 10.25 Inch Ring Gear | | 15-09-24 
REMOVAL AND INSTALLATION (Continued) 


4. Center the gauge tube into the differential 
bearing bore. Install the bearing caps and 
tighten the bolts to 95-115 N-m (70-85 ft-Ibs). 
(Caps are to be installed with the Шы 
pointing outboard.) | 


Utilize Pinion Shims as. the gauge for shim 
selection. This will minimize errors in attempting to 
stack feeler gauge stock together or simple addition 
errors in calculating correct shim thickness. - 


NOTE: Shims must be flat: Do not use dirty, bent, 
nicked or mutilated shims as a gauge. ` | 
| SHIM 


BEARING 
PINION BEARING У 7 CONE 
CONE REPLACER SS 29 AXLE-BEARING/ 
T85T-4621-AH = | SF AL PLATE 


T75L-1165-B 


It is important to feel a slight drag on the shim for 
correct selection. Do not attempt to force the shim 
between the gauge block and the gauge tube. This 
will minimize selection of a shim thicker than 
required which results in a deep tooth contact in final 
assembly of integral axles. 


| FRONT РИМОМ 
HANDLE f | BEARING 


DIFFERENTIAL 

HOUSING 
ALIGNING 
ADAPTER 


REAR PINION 
BEARING 


(€ 
/ 


INSERT FEELER 
GAUGE м 


OE EE. 
m i GAUGE DISC ` 


a) 


Check splines on the pinion stem to be sure 
they are free of burrs. If burrs are evident, 
remove them by using a fine crocus cloth, 
working in a rotational motion. Wipe the pinion 
clean. 


GAUGE 


MN BLOCK . 


555 
Я 


GAUGE TUBc E5887-1A 


Place the collapsible spacer on the pinion stem 
against the pinion stem shoulder. 


COLLAPSIBLE (Ў 
SPACER N SS uu 


— 


poe 
\ 
Erg 


Place the selected shim(s) on the pinion and 
press the pinion bearing cone and roller 
assembly until it is firmly seated on the shaft 
using Pinion Bearing Cone Replacer, T85T- 
4621-AH and Axle pear 2268: Plate, T75L- 
1165-В.: 


NOTE: Тһе same геаг ріпіоп nearing used in this 
procedure must be used in final a seal of the 
, axle. 


PINION 
STEM | 
SHOULDER 


REAR 


NOTE: Be sure that press load is not чыга to the BEARING 


bearing cage. 
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REMOVAL AND INSTALLATION (Continued) - 


8. Install the front pinion bearing and oil slinger in а М ы, 
the housing bore and install the pinion seal оп | FRONT PINION ` 
the Pinion Seal Replacer, T83T-4676-A. Е . BEARING 


OIL SLINGER 







PINION _ 
SEAL 
PINION SEAL 


REPLACER . | 
T83T-4676-A Е5876-18 


9. ‘Clean the ой seal seat surface. Install the seal in 
the housing bore using Pinion Seal Replacer, . 





\ 
T83T-4676-A. Coat the lips of the seal with ` 
Long-Life Lubricant,. C1AZ-19590-BA (ESA- 
‚ M1C75-B) or equivalent. ` 
. CAUTION: Installation without the proper tool 
may result in early seal failure. If seal becomes 
cocked during installation, remove it and install- 
‚пем опе. ` = | | 2 | 
| | YY PINION SEAL 
d REPLACER . - 
Т83Т-4676-А : 
| Ess91-1B = 
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REMOVAL AND INSTALLATION (Continued) 





10. From the rear of the axle housing, install the 
drive pinion assembly (drive pinion, shim(s), 

-rear bearing cone and roller, and collapsible 
spacer) into the housing pinion shaft bore. 


DRIVE PINION _. 
ASSEMBLY 


15-09-26 





Е5892-2А | 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-09-27 Integral Carrier Axle—Ford 10.25 Inch Ring бег — 15-09-27 ` 


REMOVAL AND INSTALLATION (Continued) . ` 


11. Apply a small amount of lubricant to the 


companion flange shaft splines. Align the mark 


оп the companion flange with the mark on the 
pnionstem. и pe 55: 
With the drive pinion in place in the housing, 
install companion flange using Companion 






. COMPANION FLANGE ^ 
|.  REPLACER -> 
/. T85T-4851-AH - 


12. Hold: the companion flange with Companion. 
Flange Holding Tool, T57T-4851-B or 
equivalent while tightening the nut. - | | 

Tighten the pinion nut (minimum torque of 217 ` 

М-т or 160 ft-Ibs), rotating the pinion occasionally 


to insure proper. bearing seating. Take frequent . - 


pinion bearing torque preload readings until the- 
original recorded preload reading is obtained by 
rotating the pinion .with an inch pound torque ` 
WENCH... o SA $e NS а venen. ERR C Re ln 


Flange Replacer, T85T-4851-AH or equivalent. . · 


_ NOTE: If a new companion flange is being installed, | - 
_ disregard the scribe mark on the pinion stem. ` 


NOTE: The companion flange must never be 
hammered on or installed with power tools. 


| 





; mE E5894-1A 
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REMOVAL AND INSTALLATION (Continued) 














If the original recorded preload is lower than 
specification (original bearings .9-1.5 М-т (8-14 
in-Ibs]; new bearings 1.8-3.3 М-т [16-29 in-Ibs]), 
tighten to specification. If the preload is higher than 
specification, tighten to original reading as recorded. 


Under no circumstances should the pinion nut be 
backed off to reduce preload. If reduced preload is 
required, a new collapsible pinion spacer and pinion 
nut must be installed. ы — 


PINION BEARING TORQUE . 
PRELOAD CHECK ` 












- TORQUE WRENCH 
(INCH POUND) 









13. Align tab in excitor ring with slot in differential CAUTION: Tab on excitor ring must b 
‚. case. Start two ring gear bolts through the case with slot in differential case. 

into the ring gear to ensure case to ring gear 
bolt hole alignment. | 






е aligned 


RING 
GEAR 
< BOLTS 












 EXCITOR 
RING 






EXCITOR. 
RING 









А 2 ah 8 [у 
| АЯ 
ДАЛАЛАР? 7 


ARR KAAY 


US 


a Ф 
ааа 


Е7207;2А 






14. Press the excitor ring and ring gear on the 
differential case. The ring gear acts as a pilot for 
the excitor ring. Apply Loctite EQAZ-19554-B ог 
equivalent to ring gear bolts and tighten to 135- 
162 М-т (100-120 ft-Ibs). | E A 
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REMOVAL AND INSTALLATION (Continued). 


15. With pinion depth set and pinion installed, place | 
differential case subassembly (with ring gear, 
excitor ring, thrust washers, side gears, 
bearings and cups) in carrier. 


16. Install a 0.265 inch shim on left side. 


- 265SHM . 
DIFFERENTIAL CASE 
SUBASSEMBLY ` 


_ E4750-1A 


E4749-1B 


117. Install left bearing cap and tighten bolts finger 


NOTE: To simplify. installation, fabricate two 
differential case retaining straps from metal stock as 
shown. These retaining straps will prevent the 
differential from falling out of the housing. 


Attach the. straps at the 110 ‘clock and 1 o'clock 
positions in the cover bolt holes. Install bolts and 
rotate straps to contact the bearing cups, Make sure 

access is available for shim installation. 


tight. 
FINGER 
38 INCH 


DIAMETER] _ DIFFERENTIAL RETAINING STRAP 
HOLE 2x dx 


c MEN: 
“q T2 


1.3 INCHES 


| ^ . а а Б 2 5 9: st - р : . - 
Од INCHES aer EE 


.E5896-1A 


Е4751-18 
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REMOVAL AND INSTALLATION (Continued) - 





18. Install progressively larger shims on the right 
side until the largest shim selected can be 
installed by hand.. - su 


. NOTE: Apply pressure towards left side to insure 
that the left bearing cup is seated. 









. Check ring gear and pinion backlash 
. Indicator, D78P-4201-B. ` | 


If the backlash is 0.008-0.015 inch (0.012-0.015 
inch preferred), proceed to Step 27. 


If the backlash is zero, proceed to Step 21. 


If the backlash is 0.001-0.007 inch or greater 
than 0.015 inch, proceed to Step 23. 













with a Dial ` 






DIAL INDICATOR 
078Р-4201-В Q 


2 £4752-1A 


19. Install right side bearing cap and tighten bearing 
‚сар bolts to 95-115 N: m (70-85 ft-Ibs).. 






\ TRIANGLES F 
АДА OUTBOARD: 2. 


22. На zero backlash condition occurs, add 0.020 
inch to the right side and subtract 0.020 inch 
from the left side. 





SUBTRACT 


Е4753-1В - 0.020 ІМСН 





АО 


D 
9; INCH 


E4756-1A 


Е4754-1А. 
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REMOVAL Al AND INSTALLATION (Continued) 


` 23. Recheck backlash. 


. 3 E xj | | : — — — MORE BACKLASH — i 
If backlash is within specification, go to Step 28. | B | [wmm оле 2 | | 


If backlash is not within specification, proceed DECREASE (- )INCREASE (+) -. DECREASE (-) INCREASE (+): 
to SEDE 24. | FOR MORE FOR LESS |: | FOR.LESS ` FOR MORE. 
а | BACKLASH BACKLASH ‘BACKLASH BACKLASH 
| LEFT SIDE | RIGHT SIDE 


DIAL INDICATOR . 
D78P-4201-B С 


2 


' Е4757-14В | 


.25. Install shim and bearing caps. Tighten cap bolts 
| {о 109-128 М-т (80-95 us Ds i 
` E5897-1A 


` е | Ж 
EN TRIANGLES 


OUTBOARD 


‚ 24. If backlash is 0.001-0.007 inch, or greater than 
- 0.015 inch, correct backlash by increasing 
thickness of one shim and decreasing 
thickness of the other shim by the same 
amount. Refer to chart for approximate shim 
e= MW x 


Backlash | Backlash ` Thickness 
Change | Сһапде ° Change 
Required ` Required Required 


26. Rotate assernbly several times to insure proper 
seating of differential Sende 


ROTATE 


CE5113-1A . 


E4754-1A ` 
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REMOVAL AND INSTALLATIÓN (Continued) 















27. Recheck backlash. If backlash is within 
-= specification, go to Step 28. If backlash is no 
within specification, repeat Step 24. | 2 


Backlash Specification: 0.008 inch to 0.015 
inch. Preferred range: 0.012 inch to 0.015 inch. 


DIAL INDICATOR 
D78P-4201-B 4 





28. Remove bearing caps and bolts. To establish 
differential bearing preload, increase both left 
and right shim sizes by 0.006 inch. Make sure 
shims are fully seated and assembly turns 


freely. 

INCREASE ` _ INCREASE. . 
SHIM BY SHIM BY 

+ 0.006 INCH 


+0.006 INCH — 












ТП 
ШШШ ^ 


— N 
а ç 





BONS Ct equidem. 3 
E А де О 3 9 A 
d 2259 2) 
: ASZ 


fe 





E4758-1D ` 


Install the shims by driving: into position with 
Shim Driver, T85T-4067-AH. · £X 













90. 


"Tighten attaching bolts and nuts to 11-20 М-т 


31. 


29. 
. 109-128 N -m (80-95 ft-lbs). Recheck backlash. 
If not to specification, repeat Step 22220020 


_ Align the scribe marks on the axle companion 


. driveshaft. 


Install the axle shafts and axle housing cover as 
described under Axle Shafts in the Remova 
and Installation portion: of this Section. А 


T85T-4067-AH | £59001C ` 





Install bearing caps and tighten cap bolts to 








X TRIANGLES. ~ 
25 OUTBOARD. 






Е4753-1В 





Install ће driveshaft іп the extension housing. 






flange. and. driveshaft and connect the. 






(8-15 ft-Ibs). 
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Axle Housing 
Removal 


1. Raise the vehicle and install. АУ stands. 
Remove the rear wheels: and tires and the 
brake drums.. 


Mark the driveshaft axle end flange and the axle 
companion flange to insure proper position of 
the driveshaft during assembly. Disconnect the 
driveshaft from the rear axle companion flange. 
Remove the. driveshaft. 


Remove axle shafts (semi-float axle) or hub 
(full-float axle). . 


Remove {һе four retaining nuts from each 
backing plate. | 


Disconnect the vent hose from the vent and the 


vent from the rear axle housing. 


NOTE: The axle vent is secured to the housing 
assembly through the brake junction block. 


AXLE VENT 
BRAKE LINE 


` E4726-1A 


6.  Disengage the brake line from the clips that 
retain "e line to the axle housing and carrier. 


. BRAKE LINE 
RETAINING CLIP 


Е4728-1А 





Integral Carrier Axle—Ford 10.25 Inch Ring Gear 


T. 


15-09-33 


Remove the hydraulic brake junction block from ` 
the axle housing. Do not open the hydraulic 
brake system lines. 


JUNCTION BLOCK 
BRAKE LINE 


Е4727ЛА: 


Support the геаг axle housing on a jack, and 
then remove the U-bolt nuts. Remove the 
U-bolts and plates. 


Disconnect the shock absorber lower bolts 
from the mounting brackets on the axle 
housing. 


Remove the housing from the vehicle. 


-U-BOLTS 


SHOCK ABSORBER 
LOWER BOLT 
АМО NUT 
€4729-1A 
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REMOVAL AND INSTALLATION (Continued) 


Installation ` 
“1. 


Raise the axle housing into position so.that the 
U-bolt plates can be installed. Tighten the 
U-bolt nuts to the specification listed in Section 
14-31, Rear Suspension—Leaf Springs. (There 


are different specifications, depending on the ` 
. vehicle.) | 


U-BOLTS . - 


С E4730.1A 


Connect the shock absorber lower bolts to the 
mounting bracket on the axle housing. Install 
the attaching nuts and tighten to the 
specification listed in Section 14-31, Rear 


. Suspension—Leaf Springs. | i 


SHOCK ABSORBER 
-© ` LOWER BOLT ` 


AND NUT | 
Е4729-1А 





Insert the vent fitting into the hydraulic junction 
block and position the assembly over the 
housing vent hole. Hand start the vent fitting 
and tighten to 20 N:m.(15 Ibs-ft). 


Position the brake lines to the axle housing and 
secure with the retaining clips at the right hand 
axle tube and vent fitting through the junction 
block. | | 


Install the brake Баскта plates on the axle 
housing flanges (no gaskets required). Tighten 
the attaching bolts to 68-115 N : m (50-85 ft-Ibs). 











. Integral Carrier Axle—Ford 10.25 Inch Ring Gear | 15-09-34 


-Align the scribe marks on the. axle companion 
flange and driveshaft and connect the 
driveshaft. Tighten attaching bolts and nuts to 
. 11-20 М-т (8-15 ft-Ibs). 


Install the brake drums. 


Install the wheel and tire. Tighten the wheel lug ` 
nuts to specification. Install the wheel covers. 


BRAKE LINE 
RETAINING CLIP 


E4728.1A 


Rear Antilock Brake System Sensor 
Removal | | 


1. Remove Sensor Hold Down Bolt. Remove 
sensor. 


2. Clean axle mounting surface, using caution to 
prevent dirt from entering axle housing. | 


Installation 


1. If new sensor is to be installed, lightly lubricate 
O-ring with motor oil. | 


a. Firmly grasp sensor at sides (do not install 

. by applying force on connector) and push 

into axle housing, aligning mounting flange 
hole with threaded hole in axle housing. 


b. ‘Install Hold Down Bolt and tighten to 34-40 
М-т (25-30 ft-Ib). | 


22. If old sensor is to be reinstalled, clean and blow 


off metal particles using: shop ам. 

a. Remove and replace O-ring with a new 
O-ring. ` | 
Арріу a light film of motor oil to O-ring. 
Firmly grasp sensor at sides (do not install 
by applying force on connector) and push- 


into axle housing, aligning mounting flange 
hole with threaded hole in axle housing. 
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REMOVAL АМО INSTALLATION (Continued) 


Assembly 

1. Install differential bearings. on the case hubs 
using Differential Bearing Cone Replacer, | 
D81T-4221-A. ui | 


NOTE: Press against the bearing cone only. 


L PRESS RAM 


d. Install Hold Down Bolt and tighten to 34-40 
‚ М-т (25-30 ft-lb). ^ — 





HOLD DOWN 
BOLT-390356 





TIGHTEN TO 
,"^ 34-40 Nm 
(25-30 FT-LB) 





DIFFERENTIAL 

. SIDE BEARING 
REPLACER 
D81T-4221-A 


DIFFERENTIAL 
BEARING CONE 
- AND ROLLER 







— AXLE 


HOUSING 


Е7209-18 ` 






. Press the ring gear and excitor ring onto the 
! | | | -differential case, and install the attaching bolts. 

| x | MEE dE. | Tighten the bolts to 135-162 N..m. (100-120 
DISASSEMBLY AND ASSEMBLY | . ftlbs) ` | l 

TM CAUTION: Before performing this Step, refer to 
Di : " ring gear/excitor ring installation procedures in 
Differential Case | this Section. ` x | : 
Disassembly | | 2 | | 


1. If required, remove the ring gear, ехсйог ring, 
Side gears, pinion gears and thrust washers. 
2. Remove the differential case from the housing 


and remove the differential bearings from the 
case using Puller, D80L-1002-L or equivalent. 








Hub—Full Floating Axle Only 

Disassembly — 00 

1. Install hub in soft jawed vise. 
2. Removehubseal^ 








\ 


PULLER | 
O80L-1002-L : 
| r 3 
STEP РЕАТЕ. 

D80L-630-7 


` 
| at 

= 

— # 

= 

= š 

== 

= 

= 4 А 

IL . 

= - 
-— 

Б ` 
` - 


- DIFFERENTIAL 
BEARING ` 


Я mud 4 
7 | “МАЛЫ” 2 


K | | С E5925-1A ` с” 
| . E6513-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 





3. Remove hub inner bearing. 
HUB 


"o INNER "C `. 
a BEARING 


4. Re-position the hub in the vise and remove the 
hub inner bearing cup with a brass drift. 


CAUTION: Make sure hub is secure in vise. 


5. Re-position the hub in the vise and remove the 


| hub outer bearing cup Nn a brass drift.. | HOS GUTER 


BEARING CUP 


E6516-1A | 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly 


21. Place the outer bearing cup in the hub. 
2. Insert tool squarely into hub and strike handle 
until outer bearing cup is. seated. 


‚ CAUTION: Bearing cup replacer must be held 
straight during installation’ to assure proper 


seating of bearing cup. 


POSITIONING CUP 


HUB OUTER _ 
BEARING CUP 


BEARING CUP 
. REPLACER 
Т75Т-1225-А - 








DRIVER. 
HANDLE 
T80T-4000-W 


8 
һы 
= 
> 
> 
к 
= 
= 
= 
~a 
= 
к: que 
ЗН <> Ка 
А.) < = 
— up K— 
— x E 
М2 ==, — 
2 кА — 
% — А КА 
= = 22| x 
=, 
(ее? — 
Ae кА КОСА 
Баа wee, ЕА a 
. М4 A 
——I | —— E 


15-09-37 


INSTALLING OUTER BEARING CUP 


| | 

/Г\ | 
DX xX? о 
0502 
OX QS Q 
ORK, 
к) .® (XX 

{Va 
м 





ш 
— 
i — ` 
К. „АР es 
ap bh... =] 
i — 
— "am «н>» ы» 
МЕ Чы |» w= 
"mas? waw L — = 
wawaman? — — мы 
w UEM, omms "ugs me^ 
четин» u... amp? ан” 
ae S w a 
ие = "uam ow 
— іт” am, 
этле um е 
ugs "uw ww 
wea’ 
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DISASSEMBLY AND ASSEMBLY (Continued) 
3. Place the inner bearing cup in the hub. 


4. Insert tool squarely into hub and strike handle 
until inner bearing cup is: seated. 


CAUTION: Bearing cup replacer must be held 
straight during installation to assure proper 
seating of bearing cup. ` . | 


POSITIONING CUP ©  — INSTALLING INNER BEARING CUP 


DRIVER 
HANDLE 
T80T-4000-W 







BEARING CUP 
REPLACER 
T85T-1225-BH 


BEARING 
"^ CUP 


HUB INNER BEARING CUP 
` INSTALLATION 





E6518-2B 


5. Place hub inner bearing in the cup. 6. Install seal іп -hub with Ford logo facing up. 








HUB 
INNER 
BEARING 


FORD LOGO 


HUB SEAL : 
INSTALLER 
T85T-1175-AH 


E6519-1C 
E6514-1A 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-09-39 7 Integral Carrier Axle—Ford 10.25 Inch Ring бег — — 15-09-39: 


DISASSEMBLY AND ASSEMBLY (Continued) 





27. Install hub ой seal on Hub Seal Installer Tool. 


HUB SEAL ` 
INSTALLER ` 
T85T-1175-AH` 


77 Е6520-1С. 0 


DRIVER HANDLE  . 


| 8. Insert tool with seal squarely into hub. he de 
| es un т GAER HANDU 





5 HUBOIL - 
SEAL . 








^. HUB SEAL 
; INSTALLER 
22 T85T-1175-AH - 
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DISASSEMBLY AND ASSEMBLY (Continued) 


9. Hold tool straight. Strike handle until hub seal. 
is fully seated (until tool strikes hub). 


CAUTION: Install new seal if seal is misaligned” 
caring. or after installation. 


P: > HUB SEAL - 
DRIVER. INSTALLER 


HAN DLE | T85T-1 175-AH 
T80T-4000-W -. 





Unitized wheel.seals are standard items on full 
floating rear axles. The unitized wheel seal 
combines the function of a wear sleeve and the seal 
in one self-contained unit with the seal and sleeve 
‘surface inside. The unitized design provides 
maximum protection for the sealing surface during : 
installation and.operation. 


HUB 
SEAL 


BUMPER AND 
FIRST EXCLUDER 


Í e са 
PRIMARY SECONDARY 
SEALING LIP LIP 


NOTE: THE FLANGED INNER METAL PART OF THE SEAL CAN BE 
MOVED IN AND OUT OF THE OUTER SEAL FREELY. THIS - 
DESIGN FEATURE PREVENTS IT FROM BINDING AGAINST THE 
OIL SEALING LIP DURING OPERATION. 

VIEW A 





Е6523-28 - 
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SPECIFICATIONS 





ADJUSTMENT TORQUE SPECIFIC ATIONS TORQUE SPECIFICATIONS (INTEGRAL CARRIER) _ 





























































(INTEGRAL CARRIER) ЕНІ 
SÉ Lom] | 9 (Fu 
Description =й (Ft-Lb) Differential Bearing Cap Bolt | 109-129 80-95 
rs: Nem Differential Pinion Shaft Lock’Bot® | 20-40 15-30 
Minimum torque required to tighten pinion Ring Gear Attaching Bolts® 135-162 | 100-120 | 
flange nut to obtain correct pinion bearing | 3 
Pinion Bearing Preload — (Collapsible - Oil Filler Plug _ | 20-40 
үкү К | т Brake Backing Plate Nuts — E-250, Ғ-250 | 
5 dias | i | Driveshaft to Axle Companion Flange 11-20 
Now Bearings — (629. деш p 9 [в 
| = DRE ЧЕ с. Wheel Lug Nut (Both Single апа. 
(If pinion bearing preload exceeds specification before _{ Dual Rear Wheel) | 
this torque is obtained, install a new collapsible spacer. CE5904-1C RABS Sensor Bolt | | 3440 | 26-30 | 


- @Using Loctite Е0А2-19554-В (or equivalent) CE5905-1D 


DRIVING AXLE APPLICATION AND IDENTIFICATION FULL-FLOATING AXLES (INTEGRAL CARRIER) ` 
i L^ | “F” Series Truck — Full Float 





“F” Series Truck — Chassis Cab — Full Float 
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SPECIFICATIONS (Continued) . 


SPECIAL SERVICE TOOLS К MEE | mE 


Tool Number | Description aa тоа Number 












T50T-100-A Impact slide Hammer `` | T80T-4020-F42 | Pinion Depth Gauge Block 





Da0L- 1002: D81T4020-F51 | Pinion Depth Gauge Tube | 
воа [Pur — — [АН 
22 





[D80L6307 — | TBOT-4020-F43 | Pinion Depth Gauge Screw — _ ]. 


L 
T75L-1165-B Axle Bearing/Seal Рае _ | jy зый. 078Р-4201-В Dial Indicator g 
| 175Т-1225-А Bearing Cup Replacer-Outer в T85T-4209- Pinion Shaft Thread Protector mE | 
L 










| АН M" 
T85T-1175-AH Hub Seal Installer | Т571-4221-А Differential Side Bearing Replacer "E 
185Т-1225-АН | Bearing Remover `. ` D81T-4221-A Differential Bearing Cone Replacer . . EE 





T85T-1225-BH Bearing Cup Replacer — Inner T85T-4252-AH Hub Wrench à .. de 
| D81L-4000-A | Driver Handle D81T-4616-A Pinion Bearing Cup Installer a 






T80T-4000-W | Driver Hande > жағы T85T-4616-AH | Pinion Bearing Cup Installer — | 
| T80T-4000-X ear Axle Bearing Replacer — . | T71P-4621-B | Pinion Bearing Cone Remover . 






T85T-4020-AH1 | Aligning Adapter T57T-4851-B | Companion Flange Holding Tool 


T85T-4020-AH2 l Gauge Dise = _ | Т85Т-4851-АН | Companion Flange Replacer - 


СЕ5903-2В 


RI 
T80T-4000-Y ; Rear Axle Shaft Seal Replacer | T85T-4621-AH Pinion Bearing Cone Installer 
T76P-4020-A11 | Ріпюп Depth Gauge Handle Т83Т-4676-А Pinion Seal: Replacer 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER) 


| Approximate Lubricant Capacity (In-Vehicle 
| Repair) G 
Е-250/350 H.D. ue 10-1/4 Inch Ring Gear 6.582 | | EE 
(8) Below bottom of filler hole with vehicle in running position. : ` 


@ Ай conventional Axles use Hypoid Gear Lubricant, E0AZ-19580-A (ESP-M2C154-A) or equivalent. 
| | 
@ Plus 8 oz. (U.S. measure) additive friction modifier, CBAZ-19B546-A (EST-M2C118-A) or equivalent for limited-slip applications. | СЕб524-2В 













Vehicle 





@ For out-of-vehicle repair, use.7.5 U.S. Pints (6.2 imperial pints, 35 Liters 


TORQUE SPECIFICATION — FULL FLOATING AXLE ONLY ` CLEARANCE, TOLERANCE AND ADJUSTMENTS 


— | (INTEGRAL CARRIER) СИМ 
" 

Description | № | ым j | 

һем | seo | — %®_ 





Maximum Runout of Back Face of Ring Gear | 


i 0. 
| Maximum Runout of Back Face of Differential Case 0.003 
Flange : 



















Wheel Lug Nut (both 
Single & Dual Rear 
Wheel)  : 







190 







Differential Side Gear Thrust Washer Thickness . | 0.030-0.032 
- | Differential Pinion Gear Thrust Washer Thickness | 0.030-0.032 ` 


Before ratcheting back 5 notches. - | CE6525-1B 


Nominal Pinion Locating Shim | | 000 | 


Available Pinion Gear Shims in Steps of 0.001 Inch’ | 0.021-0.037 


Backlash Between Ring Gear & Pinion Teeth 0.008-0.015 
| . (0.012-0.015 
Preferred) 


Maximum Backlash Variation Between Teeth 


Maximum Radial Runout of Companion Flange in 0.012 T.LR. 
Assembly nu 


F-SERIES TRUCK — SEMI-FLOAT APPLICATION AND 


IDENTIFICATION | | 
Conventional | Limited-Slip Si 
Differential | Differential | Rear 











саас 
TEN 





oa 

WINE 
xX. | 

Sensor Pole to Top of Exciter Ring Gap 0.005-0.045 


CE5902-1D a CESHSIC 
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VEHICLE APPLICATION 


` All to F-350 (4x4) vehicles. 


Front Driving Axie—Dana Model 60 Monobeam : 15-32-1 
SECTION 15-32 Front Driving. Axle—Dana Model 
SUBJECT PAGE SUBJECT 2222 7 PAGE 
ADJUSTMENTS | Л | DISASSEMBLY AND ASSEMBLY (Cont'd.) 5 | 
Front Wheel Bearing Adjustment ........... 15-32-2 Pinion Bearing Cup Installation ......... .:. 15-32-25 . 
DESCRIPTION АМО OPERATION de 8 Ріпіоп Bearing Preload and Final Depth “ш 
Front-Wheel Drive Free-Running Hub. DEP 15-32-1 Check ЖАТТА бл E 15-32-26 
DIAGNOSIS AND TESTING .......:. 2........ 15-32-2 REMOVAL АМО INSTALLATION | 
DISASSEMBLY АМО ASSEMBLY | Axle бһаН.........................:..... 15-32-2 
Assembly of Differential Into mousing eee 15-32-28 Drive Pinion Oil Seal ........ Laus же 15-32-15 . 
Axle бһаН..............:.... urere i. 15-32-34 Front Axle икн у аска Жайла кайа esses 15-92-11 
Depth Gauge Check ..................... 15-32-25 . Steering Knuckle and Upper and Lower а 
‚ Differential Case ............... wesa... 15-32-21 КОРМЕ: 252524522444 Reo qn retiree 15-32-7 
Gear Tooth Contact Pattern Check ........ 15-32-32 SPECIFICATIONS......... Шала пало ЕШ, 19-92-26 
Pinion, Drive Gear and Differential Case ` . VEHICLE APPLICATION ..-:......... wate ee eee 15-32-1. 





DESCRIPTION AND OPERATION 


Dana Model 60 monobeam front drive axle is used 
on the a 4x4 vehicles апа has open yoke 


Other than the unique parts жеттет for front- 
‚ мпее|, (гіме, these axles are mechanically identical 
to Model 60 rear axles. It should be noted that the 


| manual locking. Шы аге standard. 


‚ DANA MODEL 60 MONOBEAM FRONT | 


DRIVE AXLE _ 


Front-Wheel Drive Free-Running Hub 
The free-running hub is standard equipment for 


the Dana 60 front axle on F-350 ӘН vehicles. It is 
the internal locking type. 


Lock Position 


When the transfer case is to be shifted into the 
position for driving the front axle, the pointer on the 
center bar of the hub must point to the notch under 


- -E6532-2A. + 


the word: (ОСК on the hub lock cap. If the clutch. 
teeth do not engage with the knob turned to this 
position, the clutch teeth are butted and a slight 
movement of the wheel in either direction | will 


`. complete the lock. The front axle will now drive the : 


wheels. Do not operate іп TOREM drive with the: 


. hubs disengaged. 
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. Front Driving Axle—Dana Моде! 60 Monobeam 


‚ 15-32-2 . 





DESCRIPTION AND OPERATION | (Continued) 


: АО Position- 


When the transfer case is to be shifted into the 
position for driving the rear axle only, turn the pointer 


on the center bar of the hub so it points-to the notch 
under the word FREE on the hub lock cap. This will 
disengage the clutch teeth and wheel hubs from the 
axle shafts. The wheels will turn freely on the axles. 


Be certain that the transfer case is shifted into 
. two-wheel drive position before disengaging 


the Hree-running hubs. 


DIAGNOSIS AND TESTING: 


RUNNING 
POSITION 





Refer to Section 15-01, General Driving Axle 
Service, for diagnosis and testing procedures. 


. MANUAL LOCKING HUBS (STANDARD) 


POSITION 
Е4102-10 





ADJUSTMENTS 


Front Wheel Bearing Adjustment 


Refer to Section 11-12, Wheel Hubs and 
Bearings—Front Wheel Drive, for front. wheel 





pearing: adjustment procedures. 


REMOVAL AND INSTALLATION 
Axle Shaft 


AXLE SHAFT | 
ASSEMBLY 


SHIELD ` 


CAGED 
NEEDLE - 
BEARING 


| BRONZE 
SPACER ` 


SPINDLE 
GREASE 


ers | RETAINER . INNER 
| ` | BEARING 





| INNER. 


OUTER 
BEARING . 
CUP | 
OUTER 
BEARING 


INNER 
LOCKNUT 


OUTER 


-LOCKWASHER LOCKNUT . 


BEARING. 


‚ CUP » | 'E6533-2B 
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REMOVAL AND INSTALLATION (Continued) 


Removal 


CAUTION: After removal, the caliper- must ре. 


. Raise the front of the vehicle and install safely 


stands. 
Remove the lug nuts and remove: the: front 


l wheel and tire assembly. 


Remove the caliper as described in Section 
12-24, Disc Brakes—Light and Heavy Duty— 
Sliding Caliper. Securely wire the caliper to the 
тате: · 


wired to the frame or otherwise supported to 
prevent suspending the caliper by the flexible 
hose. If securing the caliper is not practical, 
disconnect and plug the hose to the caliper. 


Upon caliper installation, bleed the system as. 
described in Section 12-01, General Hydraulic | 


Brake Service. 


4. 


5. 


Remove the six allen-head capscrews retaining 
"the cap to.the hub body and remove the cap. 


CAP 
ASSEMBLY 


ALLEN HEAD 
SCREWS 


F4655-1B 


Remove the snap ring that retains the axle shaft 
in the hub body assembly. 





Front Driving Axle—Dana-Model 60 Monobeam . (== 15-32-3 


Remove the ee seated in the grooves ot. 
the wheel hub... pu | 


- LOCK RING - - 


F4658-1B 


'Remove the body assembly from the hub.-If the 

body is difficult to remove, install: two 
on. e and pull the Y assembly ‹ out of 
the hu 


BODY 
‘ASSEMBLY 


IF DIFFICULT TO REMOVE, 
INSTALL TWO CAPSCREWS 
AND PULL BODY FROM HUB 


Ғ4659-18 . 
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REMOVAL AND INSTALLATION (Continued) 


8. 


10. 





Remove the outer locknut from the spindle with 


‘Spanner. Locknut Wrench,  085Т- 1197-А ог 


equivalent. | 
Нетоуе the lockwasher from the apne’ 


Remove the inner locknut from the spindle 
using Spanner Locknut Wrench, D85T- 1197-A 


or В 


(СА). 


N 
NO 


` INNER | 
LOCKNUT 












|. SPANNER . 
.:. LOCKNUT 
WRENCH 
D85T-1197-A 


F4654-1A 








.' Remove the hub and rotor assembly. from the 
"spindle; ^ 


| 12.. Remove the nuts retaining the spindle to the 


knuckle. Lightly-tap the spindle with a rawhide 
hammer to remove it from the knuckle. . 


| 13. Remove the splash shield and caliper support . 


` from. the knuckle. 


SPLASH ` 
SHIELO 


CALIPER 
. SUPPORT 


SPINDLE 


Е6534-1А 


14. Pull the axle shaft assembly out of the steering 
knuckle. If required, remove the bronze spacer 
. from the axle shaft assembly. Й 


BRONZE SPACER 
(CHAMFER SIDE 
INBOARD AGAINST 
AXLE SHAFT) 


|: AXLE SHAFT « E6535-1A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


. 15-32-5 


15. If required, remove the caged needle bearing . 


Installation 
1. 


REMOVAL AND INSTALLATION (Continued) - 


from the spindle. Remove the seal. Pull the 


bearing out of the spindle using Collet (1-1/2 to . `: 
:1-3/4 inch), D80L-100-T, Actuator Pin, D80L- . 
100-Н and Bridge Assembly, D80L:100-W or -- 
equivalents. - СУС | 


If removed, position а. new caged needle 
bearing in the spindle bore. The writing on the 


bearing must face the rear of the spindle. Drive E 


the bearing in the spindle with Spindle Bearing 


. Replacer, T80T-4000-R and Driver Handle, 
- Т80Т-4000-УУ or their equivalents. Pack the 
. bearing with Long-Life Lubricant, CTAZ-19590- ` 
ВА (ESA-M1C75-B) or equivalent. Install the ` 


seal in the bore against the bearing. >  - 


Front Driving Axle— Dana Model 60 Monobeam 


"COLLET 
(1-1/4-1-1/2 INCH) 


D80L-100-T 


— 
( 


CN 


v 


CO 





15-32-5. 





' -. BRIDGE ASSEMBLY 


| D80L-100-W 


_ ACTUATOR PIN ` 
D80L-100-H | 


САСЕО NEEDLE 
BEARING | 


DRIVER 


| SPINDLE BEARING 
REPLACER 
. T80T-4000-R 
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REMOVAL AND INSTALLATION (Continued) 







2. Pack the thrust face of seal in the spindle bore | Lubricant, С1А2-19590-ВА (ESA-M1C75-B) or 
‚ апа the V-seal on the axle shaft with Long-Life ` . equivalent. | 


GREASE 







SPINDLE . E6538-2A 


. Carefully guide the axle shaft through the 
knuckle and into the axle housing. Make sure 
that the axle shaft splines are engaged in the 


differential side gear splines. э e |. BRONZE SPACER 
| (CHAMFER SIDE 
Install the bronze spacer on the axle shaft - INBOARD AGAINST 


assembly. The chamferred side of the spacer AXLE SHAFT) |. - 
must be inboard against the axle shaft. 


AXLE SHAFT \ E6535-1A 


. Install the splash shield and caliper support | | 
‚ bracket on the steering knuckle. | | РН SPLASH 


Place the spindle on the steering knuckle. = — s a 8 : SHIELD 
Install the nuts and tighten. ‘x | 


SPINDLE 


Е6534-1А ` 
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.REMOVAL Ано INSTALLATION (Continued) 


fs 


8. 


. 10. 


2 





Install the hub гапа rotor assembly on ше 
spindle. 


Install the inner locknut on the spindle and seat 


the bearing by tightening the locknut to 68 N-m 


(50 ft-Ib) with Spanner Locknut Wrench, D85T- . 


1197-A or equivalent. 


. Back off the inner locknut and retighten to 


41-54 М-т (31-39 ft-lb). 


While rotating the hub and rotor, back off the 
locknut 135 to 150 degrees. - . 


Install the lockwasher so the key is — 
in the spindle groove. Rotate the inner locknut . 
so the pin is aligned into the nearest hole in the 
Омен | | 


INNER ' . 
LOCKNUT 


SPANNER 
LOCKNUT .: қ 
WRENCH ` 
085Т-1197:А 


Ғ4654-1А 


Front Driving Axle—Dana Model 60 Monobeam 


12. 


Install.the outer locknut and tighten to 217-278 
М-т “(160-205 ft-lb) using Spanner Locknut 
Wrench, D85T-1197-A. 


NOTE: The final wheel bearing end play should be 
0.00-0.15mm (0.000-0.006 inch). 


13. 
14. 
15. 


16. 


GREASE 


Install the manual locking hub body assembly іп. 
the hub апа rotor. ` 


Install the lockring in the hub groove to retain 
the body in the hub. 


Install the snap.ring on the end of the axle shaft 
to retain the shaft to the body. 


Position the cap assembly on the body. Install 
the six allen-head capscrews and giten to 4.0- 
6.0 М-т (35-45 іп-ІБ): 


. Install the caliper as described i in Section 12- 24, 


Disc Brakes—Light and Heavy Duty— Sliding 4 
Caliper. 


. Install the front wheel and tire assembly. Install 
the lug nuts and tighten to specification. 





| Steering Knuckle and ! Upper and Lower 
Kingpins 


GREASE CAP 


SPINDLE CAP 


COMPRESSION SPRING 
RETAINER 
TAPERED BUSHING 


UPPER KINGPIN 


RETAINER 


BEARING 
CUP 


LOWER KINGPIN 
AND RETAINER 


GREASE 
SEAL ` 


E6539-1A 
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REMOVAL АМО INSTALLATION (Continued) 









4. Remove the four bolts retaining the lower 
kingpin and retainer to the knuckle. Remove the 
lower kingpin and retainer from the knuckle. 


Removal 


1. Remove the axle shaft as described under Axle 
Shaft in the Removal and Installation portion of 
this Section. | | 


2. Alternately and evenly. loosen the four bolts 

retaining the spindle cap to the knuckle. 
Loosening the bolts in this manner relieves the 
spring compression. Remove the bolts. | 









=z 





SPINDLE 


@ 
"САР 





‘KNUCKLE 


LOWER KINGPIN 
AND RETAINER 


3. Remove the spindle cap, compression spring 
.. and retainer. Remove and discard the gasket. 





SPINDLE CAP 





< COMPRESSION ` 
| SPRING 





5. Remove the tapered bushing from the top of 
the upper kingpin in the knuckle. Remove the 
knuckle from the axle yoke. 






TAPERED. 
BUSHING 









SPRING 
RETAINER 
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REMOVAL AND INSTALLATION (Continued) 


. Remove the upper kingpin from the axle yoke 
. with a piece of 7/8 inch hex-shaped case 
. hardened metal stock or with 7/8 Inch Hex 

Socket, Snap-On, ІМА-283 .or equivalent. 
Discard the upper kingpin and seal. 


NOTE: The upper kingpin is tightened to 678- 813 
М-т (500-600 ft-lb). 


`+ TWO-JAW PULLER | 
° D85L-1039-À | 


STEP PLATE. . 
D80L-630-7 


7/8 INCH 
HEX BAR STOCK 


LOWER KING PIN 
GREASE RETAINER 


. UPPER KINGPIN 
TIGHTEN TO 
678-813 N-m 

(500-600 FT-LB) 


— ' BEARING CUP — 


Installation 


1. Coat the mating surface оға new. lower cea 
grease retainer with RTV sealant such as 
Silicone Rubber, D6AZ-19562-AA or ВА (ESB- 

М4092-А and ESE-M4G195- -А) or equivalent. 


. Install the sealant covered lower kingpin grease 
retainer in the axle yoke bore so the concave ` 
portion of the retainer faces the upper kingpin. | 


With ай appropriate driver, drive a new bearing 
cup in the lower kingpin bore until it O 


. Press the lower kingpin grease retainer, bearing - 


сир, bearing and seal from the axle yoke. lower 
bore with Two-Jaw Puller, D85L-1039-A and 


E Step Plate, D80L-630-7 or equivalents. Discard 


the grease seal and retainer, and lower bearing 
cup. : | 








against the grease retainer. 


Pack the lower kingpin bearing and the yoke 
bore with Long-Life Lubricant, C1AZ- 19590- B 


2. (ESA-M1C75-BA) or equivalent. 


With an appropriate. driver, drive a new seal i in 
the шагы чевар! Боге. . eer | 
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REMOVAL AND INSTALLATION (Continued) 


6. Install a new seal, using Kingpin Seal Installer 
T86T-3110-AH ог equivalent. install upper 
kingpin assembly in the yoke. Tighten the 
kingpin to 678-813 N -m (500-600 ft-lb) using a 
piece of 7/8 inch hex-shaped case hardened 
metal stock or 7/8 Inch Hex Socket, Snap- On, 
IMA-283 or equivalent. 


: 7/8 INCH 
НЕХ BAR STOCK 


UPPER KINGPIN 
TIGHTEN TO 
678-813 N-m 

(500-600 FT-LB) 


7. Install the knuckle on the axle yoke. 


8. Place the tapered bushing over the upper 
kingpin in the knuckle bore. 


TAPERED 
x BUSHING 


Front Driving Axle—Dana Model 60 Monobeam . 
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. Place the lower kingpin and retainer assembly 
“іп the knuckle and axle yoke. Install the four ` 
bolts and alternately and evenly tighten to 

95- 122 М-т “o 90 ft- x 


LOWER KINGPIN 


_ AND RETAINER 


TIGHTEN BOLTS ALTERNATELY 
AND EVENLY TO 95-122 N-m (70-90 FT- 
| LB) > 


. Place the retainer and compression spring on 
the tapered bushing. 


. Install. a new gasket. on the steering knuckle. 
Position the spindle cap on the gasket and 
knuckle. Install the four bolts, and alternately 
and evenly tighten to 95-122 М-т (70-90 ft-Ib). 


SPINDLE 
CAP 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-32-1 1 


REMOVAL AND INSTALLATION (Continued) 


12. 


13. 


Install the axle ѕһай аз described under Axle - ` 
Shaft in the Removal and Installation portion of — . 


this Section. 


Lubricate the upper kingpin ‘through: the zerk. 
.fitting in the spindle cap with Long-Life . 
‘Lubricant, C1AZ-19590- BA (сы М1С75-В) ог 


equivalent. 


. Lubricate the ower с Клон thicdan the flush - 


type fitting in the retainer with Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M1C75- B) or 


equivalent. Lubricate the flush type fitting using ` `: 
.Lubricant Adapter, Alemite Мо... ores ог. 


equivalent. 


LE 
` 


Front Ах!е 
Removal 


1. 
2. 


Raise the vehicle on a twin- -post hoist. 


Remove the front wheel. and: -tire assemblies 


from the vehicle. Rémove the hubs according 
to the procedures outlined:in Section 11-12, 


. Wheel Hubs and Bearings—Front Wheel Drive. 


When removing hubs, use Hub Removal Tool 
D85T-1197-A or equivalent. 


Remove the brake caliper -from the ‘rotor: 
according to the procedures outlined in 


Section 12-24, Disc Brakes—Light and Heavy 
AQ аш. Caliper.’ | | i 


hed 
“+ 


_ Front Driving Ахіе--Папа Моде! 60 Monobeam 


LUBRICATE 
UPPER’ 
KINGPIN 


X THROUGH `> 


‚ ZERK .. 
FITTING . 


BUSHING 
| NO. 324128 | ` 


LUBRICATE LOWER KINGPIN 
THROUGH LUBRICANT 
ADAPTER 


_ALEMITE NO. 6783 | _ ADAPTER. DETAILS 


VIEWA ` ` 


CAUTION: After removal, the brake caliper must. 
be wired to the spring or otherwise supported to 
prevent suspending the caliper by the flexible 


- hose. Allowing the caliper: to hang by the flexible | 
hose could result in brake line failure. If caliper. . 


suspension is not practical, remove it according 


Е to the procedures outlined т Section 12-24, Disc 


Brakes—Light and Heavy Duty—Sliding Caliper. Es 
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STEM МО. 324126 | 1. 


15-32-12 - _ Front Driving Axle—Dana Model'60 Monobeam Е 15-32-12 
REMOVAL AND INSTALLATION (Continued) - 


4. Remove the washers and nuts securing the 
-Stabilizer links to the stabilizer bar. Disconnect 
the stabilizer links from the stabilizer bar. If 
required, remove the U-bolts and bolts and nuts 
retaining. the stabilizer bar and mounting 
| to the axle and remove the stabilizer | 
ar. ii E . : 





AT . 
AN G nV 
Vt T m ш ~¢ | | | | 
4-2 ui | STABILIZER ` 
PA LINK _ | 


STABILIZER 
/ BAR | 


STABILIZER 
BAR 

MOUNTING 
BRACKET . 





200872. Е6336-2А 


. .Hemove the cotter. pins and castellated nuts 
securing the spindle connecting rod. to the 
steering knuckles. Separate the connecting 
- rods from the steering knuckles using Pitman 
Arm Puller T64P-3590-F or equivalent. Wire the 
steering linkage to the spring. УУ 


DISCONNECT SPINDLE CONNECTING |. | DISCONNECT SPINDLE CONNECTING 
`` ROD AT THESE POINTS | |.  : ROD AT THESE POINTS 


E6337-2A 
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REMOVAL AND INSTALLATION (Continued) == ti 







6. Remove the two nuts and U-bolts from the front . 

. -. axle U-joint flange and disconnect the axle from 
the front axle pinion flange. Securely wire the ` 
driveshaft to the frame. Ши 


27. ‘Disconnect the vent tube at the axle housing. . 
Plug the vent fitting. S BEEN n 


{ ine р CM / к 
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. REMOVAL AND INSTALLATION (Continued) ` 





8. On the right-hand side of the vehicle, remove 
the nut and bolt and disconnect the tracking bar 
from the right-hand spring cap. > ч 


|. SPRING 
CAP 


| ВАСКІМ 
і: BAR Ө; МОТ АМО 
| BOLT. 


| 9.. Carefully lower the twin-post hoist until the ` — — J АР 5 
vehicle is approximately three feet from the | | | | жо 
floor. Position safety stands. on the front leaf ` | Dp mm ONN / | | 
springs about halfway between the front axle | = . 
leaf spring апа the геаг mounting shackle. g J> 


Ë Lower the vehicle so that the springs rest on the | - ж | | WARS || 
У ue m | | Br em d УИ. oJ 


. POSITION SAFETY 
- STANDS HERE 





FRONT OF VEHICLE ` EGIATIA 


WARNING: BEFORE PROCEEDING, MAKE SURE 
THAT THE VEHICLE IS SECURELY SUPPORTED. 


10. Support the axle under the differential carrier 
| ‘with a suitable jack, such as Rotunda Tool 077- 
00008 or equivalent. | 


11. Remove the U-bolts and nuts securing the axle 
| to the spring. с. 


1 2. Carefully lower the axle from the vehicle. 


13. If required, place the axle in a differential carrier 
repair stand, such as Rotunda Tool 014-00257 
or equivalent. ` | | 


.. SPRING 
Е6342-18 - 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


With the axle supported under the differential 


carrier by a suitable transmission jack, carefully © 


raise the axle to the vehicle. Ensure that the 


retaining bolt head protruding from the leaf ` 
spring plate seats in the recessed portion of ше 


axle spring mounting plate. 


Install the nuts, U-bolts and spring caps 
securing the axle to the spring. Tighten to 
specifications listed at the end of this Section. 
Raise the vehicle to a suitable working height 
and remove safety stands. 


Ht pH GHG 


ARCU Sd sed 


RELESSED PORTION 
OF AXLE HOUSING 


425" MOUNTING PLATE 


SPRING CAP 


U-BOLT NUT 


Е6343-1А ` 


Connect the driveshaft to the front axle pinion 
flange, secure with nuts and U-bolts and tighten - 
to torque specifications listed at the end of this 
Section. For detailed instructions and 
procedures, see Section 15-60, Driveshafts— ` 


Single Type U-Joint. 
On the right-hand side of the vehicle, connect 


the tracking bar to the spring cap, secure with ` 


nut and bolt and tighten to specifications listed 
at the end of this. Section. 


Connect the уепі іше to the axle housing. | 


Connect the spindle: connecting rods to the. 


steering knuckles. Secure the connecting rod 


. ends with castellated nuts and tighten to torque 


specifications listed at the end of this Section. 


. Install cotter pins. (If necessary, advance nut to 





next casteliation to install cotter pin.) . 
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i Connect stabilizer link to stabilizer bar. Tighten 

' puts and washers to specifications listed at the | 

. end of this Section. If removed, position 
stabilizer bar and mounting brackets on axle 
.shaft housing and tighten. to specifications 
listed at the end of this Section. | 


Install brake calipers and rotors as described in. 
. Section 12-24, Disc Brakes—Light and Heavy 
| Duty—Sliding Caliper. 


‘Install the hubs according to the. procedures 
. outlined in Section: 11-12, Front Wheel Drive. 
Install the wheel. апа. tire assemblies on the 
vehicle. 


. Lower the vehicle to.the БШ. 


- STABILIZER LINK 
⁄ (MOUNTED ON FRAME) 


кэ АУРА RETAINING BRACKET ` 


STABILIZER BAR 


INSULATOR . . 


MOUNTING 
BRACKET. 


AXLE SHAFT 
` HOUSING . 


' BOLT АМО. 
RETAINER 


INSULATOR 


` LH ONLY ` 
VIEW A 


Drive Pinion Oil À 


Removal 


The drive pinion. ой seal сап Бе replaced without: 
removing the axle assembly from the vehicle.. 
Compounded or synthetic rubber seals do not. 
require soaking. - 
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REMOVAL АМО INSTALLATION (Continued) 












. Raise the vehicle on a hoist or raise the front 


end of the vehicle with a jack. Install safety 
stands under the frame rails and lower the jack 
or hoist far enough to allow the axle to drop into 
the rebound position for working clearance. 


Remove the nuts and two U-bolts from the front 
axle U-joint flange and disconnect the 
driveshaft from the front axle pinion flange. 
Wire the driveshaft to the frame. | 


Installation | 


1. 


Clean the ріпіоп oil seal seat. Coat the sealing 
edge of the new seal with a small amount of 
Hypoid Gear Lubricant, C6AZ-19580-E (ESW- 
M2C105-A) or equivalent. Do not put sealer 
on the sealing lip. Drive the seal into the 


. housing, using Tool T83T-4676-A or equivalent. 


Coat the inside of the pinion flange with a small 
quantity of Hypoid Gear Lubricant, C6AZ- 
19580-E (ESW-M2C105-A) or equivalent, and 
install the flange on the pinion shaft, using Tool- 
4858-E or equivalent. : 





DISASSEMBLY AND ASSEMBLY 


Pinion, Drive Gear and Differential Case 
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Using Tool T57T-4851-B or equivalent to hold 
the pinion companion flange, remove the pinion 


shaft nut. — | 
. "Using Tool T65L-4851-B or equivalent, remove ` 


the companion flange. 


. Using TOOL-1175-AC or equivalent, puller, in 
. combination with slide hammer: T50T-100A, 
- remove the pinion oil seal. i 





Install the pinion attaching nut on the pinion 
shaft and tighten to torque specifications listed 
at the end of this Section. | 


Connect the driveshaft to the front axle pinion 
flange, secure with nuts and U-bolts and tighten 
to specifications listed at the end of this 


' Section. 
." Raise the vehicle, remove the safety stands 


and then lower the vehicle to road position. 
Check the level of axle lubricant and add the 


specified lubricant as necessary. 





Carrier ` Кк 
PRELOAD Ol 
THRUST ЕЕ SHIMS .SuNGER > WASHER $ 
WASHERS | GEAR BEARING `” mE CUP 
| | | | | ЖО 
SPHERICAL | б) | 
WASHERS CARRIER NN KA NUT 
MATE | OS. | 
CUP. COMPANION 
FLANGE 
BEARING | 
bcd OIL SEAL 
‘DEFLECTOR 
^. PINION OUTER 
BEARING 
OIL 
BAFFLE 
SELECTIVE 
SHIMS 
BEARING 
CUP 
_ PINION INNER 
4 RING DRIVE 7, ‚ BEARING — | 
GEAR PINION © E6548-2C 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


1. Remove the front axle from the vehicle as 
| outlined in Removal and Installation—Front 
. Axle in this Section. | Ұға 
2. Disconnect the steering linkage from the 
spindle. Remove the axle shafts as outlined in 
the Removal and Installation portion of this 
‚ Section. | 


3. Position suitable container under differential 


carrier. Remove cover plate and drain lubricant ` 


from axle. The lubricant will drain out as the 
. Cover plate is removed. Tip carrier to allow 
. lubricant to drain completely. - 


4. Remove any residual gasket material from 


carrier mating surface. Also clean cover face of 
carrier, making sure it is free of any nicks ог 
з burrs. ^" ` | 


5. Loosen capscrews and remove bearing caps. ` 


NOTE: Mating letters are stamped on bearing caps 
. and carrier. This is important at time of assembly as 

they are to be assembled exactly as removed. 

Letters are in vertical and horizontal positions. 


BEARING CAPS ` 











PA 






та 
20 






“е 
| 







а 
- 
L] 


ЗА 








че... 
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6. Place Differential Housing Spreader, Tool-. 

4000-E or equivalent on the case. Install Dial 

. Indicator, D78P-4201-B on the carrier housing. 

Do not spread housing more than 0.38mm 
(0.015 inch). 


` DIAL INDICATOR 

' D78P-4201-B Б | 
. |- DIFFERENTIAL 

HOUSING SPREADER 
-TOOL-4000-E - 





7. Ргу differential case from carrier with two pry 
bars. After differential case has been removed, 
remove spreader. Use caution to avoid damage 
to ring and pinion. Mark or tag bearing cups for 
correct positioning during reassembly. ` 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Replace case in vise апа use a small drift to 
drive out the lockpin that secures the Pinion í 
mate shall. 1. % 


Remove differential т with special tool, 
Universal Bearing Remover D81L-4220-A or 
equivalent. Place the tool in a vise when 
removing bearing. Wire shims, bearing cup and 
bearing cone together. Identity from which side | 
they were removed. (Ring gear side or opposite 
side.) If shims are damaged, replace with new 
ones at time of assembly. Shims are available in 
thicknesses of 0.08, 0.13, 0.25, and 0.76mm 
(0.003, 0.005, 0.010, and 0.30 inch). Reposition 
case in puller and remove other bearing cone 
as described above. Replace bearings . 
| whenever ш аге: removed from the carrier. 


x. 


UNIVERSAL BEARING. 
REMOVER -081L-4220-A 


E6671-1A 


| 11. Remove pinion mate shaft with drift. 


. PINION PINION MATE SHAFT 
MATE GEAR PT 


Place a few shop towels over the vise to- 
prevent the ring gear teeth from being nicked 
when it falls from the differential carrier. Place 
case in vise. Remove ring gear bolts. Tap ring 
gear with.a rawhide hammer to free it from the 
case. Remove case and ring gear from vise. 


NOTE: Whenever removing the ring gear bolts, 
always replace with new bolts upon assembly. 


À салдын 
Хет "s АЗУ шер» 
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DISASSEMBLY AND ASSEMBLY (Continued). 


Ps To remove side gears. and г pinion mate géars, 
rotate the side gears. This will allow the pinion 
mate gears to turn to the opening of the case. 
Remove pinion mate gears and also the 
spherical washers behind the gears. Lift out 
side gears and thrust washers. Inspect all parts, 
including the machined surfaces of the case 
itself. If excessive wear is visible on all parts, it 
is suggested that.the complete differential |. 
assembly be replaced. If any one of the gears | 
are to be replaced, THEY ARE: TO BE 
NERCAGED AS A SET. И : 


6. Pull out pinion РА with Puller T77F-1102-A, 
` Bearing Cup Puller and T50T-100-A, Slide 
-- Hammer. Discard seal. REPLACE WITH. NEW 

- ONE AT TIME.OF ASSEMBLY. Remove 
- bearing cone and outer oil A 


SLIDE HAMMER `. 


PINION SIDE GEAR 


MATE GEAR 


13. Turn nose of carrier іп а horizontal position, 
remove pinion nut. Hold end yoke or flange with 
Tool T57T-4851-B (or equivalent) Companion 
Flange Holding Teo! and remove pon nut 
апа washer. - 


ae LA 
АА] 
v.v, v.v. o 
vav. v... 
МАМАМ 
I 
== 
— _ 
== 
== 
=== 
x 
IL 
wer 


. Remove end yoke. Or iios with T65L-4851-B 
or equivalent, Yoke Remover. If end yoke .or 
flange shows wear in the area of the. seal 
contact, it should be replaced. 


| = 
d 


. Remove pinion - by tapping with а rawhide 
hammer. Catch the pinion with your hand to 
prevent it from falling to the rogas and Doing "m 
damaged. 


NOTE: On the spline ad of the pinion, there are 
bearing preload shims. These shims may stick to the 
pinion or bearing or even fall out. These shims are to 
be collected and kept together since they will be 
used later in assembly. Try not to damage shims. If 
shims are damaged, replace with new ones. Shims 
are available in thicknesses of 0.08, 0.13, 0.25, and 
0.76mm (0.003, 0.005, 0.010, and 0.030 inch). 


BEARING CUP 
р PULLER 
T77F-1402-A ` 


OIL SEAL—— 
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DISASSEMBLY AND ASSEMBLY (Continued) 


17. Turn nose of carrier down. Remove outer pinion 
bearing cup with Bearing Cup Remover D81T- 
4628-D and Driver Handle D81L-4000-A or their 

. equivalents. Locate driver on back edge of cup; 
drive cup out of carrier. ЖЕ 


CAUTION: Do not nick carrier bore. 


NOTE: The front carrier section may vary in pinion ` 


bore depth due to the possibility of the need for 
either a baffle or slinger or both. < 


Front Driving Axle—Dana Model 60 Monobeam 
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18. Remove the inner bearing cup with Bearing Cup 
Remover, D81T-4628-A and Driver Handle 
D81L-4000-A or equivalents. 


NOTE: Shims are located between the bearing cup 
and carrier bore апа may also include.an oil baffle. If 


.. shims and baffles are bent or nicked, they:should be 


replaced at time of assembly. Wire shim stacks 
together and measure each. If stack has to be . 
replaced, replace with same thickness. 


PINION BEARING 
CUP REMOVER 
77 D81T-4628-A INNER (MODEL 60) 












о 


АХ] | v 
%% R ' 
ӘУЕ Өре ж 


Ф 


(ХАА) 


/” 
”” 
гоо тоте, 
А 
POUUUVVYV 
D 
i WY Y ND 
~ м: * 4 
4 Я 9 i ` 
a 
. 
% 
e 
> 
Ме 
"oo A 
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(ХХ 


(XXXXXAAX 
V 
y 
2 
f, 
% 


Q 


«ық | . 
SS 
` А 

N - N 


|... HANDLE | M 


REMOVER 


INNER CUP 





INNER CUP REMOVAL | 


Ф " 


NOTE: Both baffle and slinger are part of the pinion 
adjustment shims and are to be kept intact for 
assembly. | | - 

The baffle serves the same purpose as a дат, to 
assure that the pinion bearings are maintained with 
lubricant. | - 

The slinger serves the purpose of assisting the 
lubricant to flow up through the oil channels to 
lubricate the pinion bearings. If used, they are part of 
the pinion setting adjustment. . 







OIL 
BAFFLE 


OIL 
SLINGER · 


E7115-1A | 


D81T-4628-D OUTER 


HANDLE 
D81L-4000-A 


OUTER CUP REMOVAL а 


19. Remove bearing from pinion with Universal 
. Bearing Remover, D81L-4220-A or equivalent. 
Bend the slinger as. required. to obtain 
clearance for remover tool installation. Discard 
the slinger. A (uw 4 


UNIVERSAL BEARING . 
REMOVER-D81L-4220.A 


 E£4847-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


20. If required, remove the inner axle shaft seals 


‘with Jet Plug Remover, T77L-9533-B or 


equivalent. Thread the remover tool into the 


. rubber seal and remove and discard the seal. 


Thread the remover tool into the metallic seal 


housing and.remove and discard the seal : 
housing. . . EE | : 


n NOTE: The innét axle shaft seal is serviced as a 


two-piece, rubber seal and metallic housing . · 


assembly. 


RUBBER . | Е 
“ЗЕДІ. . RUBBER SEAL REMOVAL | 





JET PLUG PULLER . 


T77L-9533-B 


Differential Case — 
Assembly — . ^ - | 


1. 


Place differential case in vise. Apply grease, 


Long-Life Lubricant, C1AZ-19590-BA (ESA- 
M1C75-B) or equivalent, to new side gear thrust 
washers and to hubs and thrust face of the new 
side gears. Assemble both side gears. Apply 
grease to the new spherical washers, and the 
new pinion mate gears. Assemble new pinion 
‘mate gears and washers. | 


_ Assemble both side gears and thrust washers, 


hold in place with hand, then assemble the 
pinion mate gears and washers to hold the side 


“ gears in place. An easy way to assemble the 


side gears and pinion mate gears is to have al 
parts lubricated before assembly. | 


Rotate the side gears until the holes of the- 


washers and pinion gears line up with the holes 
of the case. If the gears cannot be rotated by 


| hand, install one of the axle shafts into the side 


gear spline and use a pipe wrench to turn the 


shaft. 


Front Driving Axle—Dana Model 60 Monobeam | 


` “WINER AXLE SHAFT SEAL REMOVAL ` 


SEAL METAL 
HOUSING 


JET PLUG PULLER . 
T77L-9533-B 


15-32-21 — 


. SEAL METAL HOUSING REMOVAL 





. Е6549-2А 





PINION 
` GEAR 


E6350-1A | 


` жі ы уну D 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


: два а drift to T up the holes with Tose af wie 
: differential case. | 


Assemble pinion mate shaft, drive on shaft to | 
remove drift. Be sure lockpin hole of the shaft is 
. lined up with the lockpin hole of the case. 


| | pes | | T 
PINION 
MATE ZA 
SHAFT & 


— 
Qe Js CERES T 


| E6401- 1A 





' 6. Assemble lockpin (roll pin). Peen metal. of.case- | 
over pin to lock in two paces 180 кешсек 


арап. 


~ 
L^ 
E 


№ 
LS 
' 


| 


a 
== 
— Sy, 








ë У ө 
NJ! 





| AXLE TUBE ` 
SEAL REPLACER 
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Be sure flange face of the case is free of nicks 
or burrs. Assemble ring gear to case. Line up 
holes of the ring gear with those of the case. 
Use new ring gear bolts. Draw up bolts 
alternately and evenly. Tighten ring gear bolts 
to 136-163 М-т (100-120 ft-lb). 


. Place the inner axle seals in the ds tube 
. housing. Press both seals in at the same time 


with an appropriate installation tool. Make sure 
the seals are pressed in straight and not cocked 
in the bore. Coat the lips of the seals with Long- | 
Life Lubricant, C1AZ-19590-BA (ESA-M1C75- 


B) or equivalent. 


Install Master Differential Bearings, Tool D81T- 
4222-D or equivalent onto case. Remove all 
nicks, burrs, dirt, etc.,. from hubs to allow 
bearings to rotate freely. 


VW, р 


— 









5 






E6550-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) | 
























- This reading is the total differential case end 
` play which will be needed іп Step 6 of Assembly 
of Differential into Housing in this Section.. ` 








10: Assemble differential case into carrier (less 
-. pinion).. Mount Dial Indicator. D78P-4201-B or 
т equivalent with a magnetic base as shown. 

- Locate tip of indicator on flat surface of one of . 
the ring gear bolt spot faces. Force differential 

. assembly as far as possible. in. the direction | 
. towards the indicator. With force still applied, 
set indicator at zero. ..  .. | 


NOTE: Dial indicator should have a minimum travel pm 
capability of 5.08mm (0.200 inch; — — P A CETT 








DIAL 
INDICATOR 
078Р-4201-8 - 










12. Ring gears and pinions аге supplied іп matched 

- . Sets only. Matching numbers on both the pinion 

and ring gear are etched for verification. If a 

. new gearset is being used, verify the numbers: 

of each pinion and ring gear before proceeding | 
with assembly. ..' . ! B ota 









BUTTON END (MAY NOT. . SIDE 
BE A FINISHED SURFACE) 7 7% 





4 
7 E7116-1A 





11. Force the differential assembly as far as it will ` 
go in the opposite direction. Repeat these steps 
until you have obtained the same reading. 
Hecord the reading of the indicator. This will be 

.the total. amount of shims required (less 
preload) and will be calculated later during 
assembly. After making sure the readings are ` 
correct, remove indicator and differential 
assembly from housing. DO NOT REMOVE 
``. MASTER BEARINGS FROM DIFFERENTIAL 
CASE AT THIS TIME. . | E 






STANDARD PINION . | 
cina ON E7117-1B. 
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gear to the backface of the pinion.(Model 60) is 
127mm (5.000 inch.: . = > | 


On the backface of each pinion, theré'is etched 


. (0) number which indicates the best. running 
position. for each particular gearset. This 


_- the inner pinion bearing cup. E | 


NOTE: Do not use the backface of the pinion for 
pinion positioning. The backface of the pinion is no 
longer a ground surface. 


For example—lf a pinion is etched a plus т+8 
(+3), this pinion would require 0.08mm (0.003 
inch) less shirns than a pinion etched ''0''. This 
means by removing shims, the mounting 


‘what m+8 (+3) indicates. Or if a pinion is etched 
m-8 (-3), we would want to add 0.08mm (0.003 


- pinion: were etched "0". By adding 0.08mm 

(0.003 inch) shims, the mounting distance’ of 

. the pinion was decreased, which is just what 
. m-8 (-3) indicated. y Ж ша 





PINION SETTING CHART — METRIC 


Old Pinion | | 
ме [| Ту _ 
+0. | +0. 
ЕТ ЖӨКЕ 








са 
СЕА 
[0:7 
ea 
= 


‘PINION SETTING CHART — ENGLISH 


Front Driving Axle—Dana Model 60 Monobeam 





The distance from the centerline of the ring . 


. a plus (+) number, a.minus(-) number, ora zero. = `.. Part of the shim pack. | 


dimension is controlled by the shimming behind: ` 


distance of the pinion is increased, which is just. | 


inch).more shims than would be required if the . >- Рог example— f the old pinion reads m+5 (+2) 





| ЖЕКЕ o o 
+0: 


0 


+ 0.002 


+ 
| | -000! | 
| -0002 | 
|= 0.003 — 





ШЕТТЕН 


15-32-24 - 


If the old ring and ріпіоп set is to be reused, 
measure the old shim pack and build a new 
shim pack to this same dimension. If a baffle is 
used in the axle assembly, it is considered as 


To change the pinion adjustment, shims are 
available in thicknesses of 0.08, 0.13, and 
0.25mm, (0.003, 0.005, and 0.010 inch). . 
NOTE: If baffle or slinger is bent or mutilated, it 
should be replaced. | _ | | 
» Measure each shim separately with а 
micrometer and add together to get the total 
shim pack thickness from the original buildup. 


If a new gearset is being used, notice the (+) or 

- () etching on both the old and new pinion and 
adjust. the thickness of the new shim pack to 
compensate for the difference of these two 
figures. C 


and the new pinion is m-5 (-2), add 0.10mm . 
(0.004 inch) shims to the original shim pack. 


0.004 


` СЕ6652-2А | 
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‘DISASSEMBLY AND ASSEMBLY (Continued) ` E EN " > is К | 


Pinion Bearing Cup Installation 


Place the peat. shims under the | inner cup as 
shown. | 


. . Place the inner and outer jr bearing cups into the | 


carrier Боге. 


Place the Inner Bearing Cup Replacer. Tool 
T56T-4616-B2 or ыы on the ' inner 
bearing cup. Е 


ІММЕН BEARING CUP REPLACER OUTER BEARING CUP REPLACER 
T56T-4616-B2 f . Т56Т-4616-В1 


DRAW BAR 
T75T-1176-A 


` OUTER CUP 


' INNER СОР ` ` 


Depth Gauge Check 


1. Referto the chart below for the` correct tools for < 


the particular axles. 


| МОТЕ: № any of the gauge surfaces-become nicked, ЖС 
the high spots must be removed with а medium | India ps 


oilstone to ensure correct. readings. 


2. ` Place a new inner. pinion bearing over: п. 
| proper aligning adapter and insert into. the. 


.. pinion bearing retainer assembly. Place the 


outer pinion bearing (new or used if in good ` 


condition) into the bearing cup and assemble 
the handle onto the screw and hand tighten. 


Note the 3/8 inch square drive in the handle to . ` 
be.used for obtaining the proper pinion bearing ^ 
preload. Tighten to preload of -2.26-4.53 М-т 


- (20-40 іп-ІБ).. 


Center the proper gauge tube into the ` 


differential bearing bore. Install the bearing 


caps and: tighten capscrews to 109- 147 N:m z 


° (80-90 1-16): 


oe Using a feeler gauge tool < ог anime: sélect the. . 
` thickest feeler shim that will enter between the ` 

. gauge tube and the gauge block. insert the ` 

. feeler gauge directly along the gauge block to -` 


.- insure a correct reading. The feeler gauge fit 

. between the gauge tube and the gauge block 
should be a slight drag-type feeling. Make sure 
the shims or feeler gauges are free of dirt to 
ensure a correct (Sang: 


4. Place the Outer Bearing Cup Repiacer. Tool 


T56T-4616-B1 or РОВ оп the outer 
bearing cup. 


T | Install the Threaded Drawbar, T75T- 1176- A or 


· ` equivalent, into the replacer tools and tighten 
-^the drawbar to install the Supe ne ne: carrier 
bore. | à . | 


_ INERCUP = 
INSTALLATION >. 


:OUTER СОР 
INSTALLATION 
VIEW > 


OUTER 
PINION | 
BEARING 


ALIGNING: А DEN м 
` ADAPTER `- (7 7 \- HANDLE 
2 A INNER | 


— *PINION 
- BEARING 


| After the correct feeler- gauge feel is obtained, 
' check the reading.- This is the thickness of 
. S$him(s) required providing that, upon inspection 
.of the service pinion gear, there are no | 
. markings. | 


` NOTE: If the service pinion gear is marked with a 


plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in Step 4. 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


_ 15-32-26 Front Driving Axie—Dana Model 60 Monobeam ° 15-32-26 
EE узыш тал жулат. зун, ые сыре E EE AN VCI CENE MM IM MIELE MM CM Икан MK MG ката лист EL INNER IMMER ICM TIMEMUS қанға 
DISASSEMBLY AND ASSEMBLY (Continued) 


If the service pinion gear is marked with a minus . > (if used) on the pinion and press on the bearing 
(-) reading, this amount must be added to the ` ` with T53T- 4621-C or equivalent. 


thickness dimension obtained in Step 4. NOTE: If a baffle or slinger is used, replace with a 


In addition, you must use the exact same new . new one upon лу апа measure ав рагі of the 
inner. pinion bearing that. was used in the ` shim stack. 


| | After following these procedures, continue to. 
.. Remove the inner pinion bearing cup and install build the remaining components with proper 
the correct thickness of shims in the carrier | | pinion and differential bearing preload torques 
bore. Re-install the bearing cup and oil slinger and ring gear backlash. | 


_ previous steps. E 


Pinion Bearing Preload and Final Depth 
Check 


1. Assemble preload shims and slinger (if 850) 
onto ртюп. Assemble bearing cone. Using 
T75L-1165-B, Axle Bearing/Seal Plate and 
T75L-1165-DA, Axle Bearing/Seal Replacer or | 
‚ their equivalents. | X ЖЕ | AXLE BEARING/ 
| . : s : SEAL REPLACER 
T75-1165-DA 
AXLE BEARING/ 


SEAL PLATE 
T75L-1165-B 





| 2. Assemble end yoke, washer and new pinion 


nut. Tighten nut to torque specifications listed | EE "— | 
at the end of this Section. . AS — | RR 
3. Using ап inch-pound torque wrench, rotate . | | | : 


pinion. The torque required to rotate the pinion - . | T7] ' a 
should be between 2.26-4.53 N: m (20-40 in-Ib). | | | O 
To increase preload, remove shims from drive Е | ! 
pinion. To decrease preload, add.shims to 

pinion. | 


N Е7118-1А 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


Тһе illustration shows the arrow in the pinion 


pointing in two. directions. The arrow pointing - 


towards the end yoke. indicates that by 
removing pinion position shims, the distance 
from the centerline of the axle to the pinion 
button is increased giving a plus reading. The 
arrow pointing toward the drive pinion indicates 
that by adding pinion shims, the distance from 
the centerline of the axle to the pinion button is 
decreased, giving a minus reading. The pinion 
bearing preload shim pack does not affect the 
pinion depth setting. The arrows on the ring 


gear show the ‘method for increasing or 


decreasing ring gear backlash by inserting or 
removing differential bearing shims. | 


DANA REAR AXLE | 


BEARING PRELOAD 


‚ REMOVE SHIMS ‘SHIM PACK. 


OUTER ` + | ун 


BEARING Ne S 
YO № Ux 
SS 


N Y 
H 
\ 
М 
М 
Ñ 


А 


SS 


S 
у 
S 
š 
: 
NS 






INNER 


BEARING SHIM PACK 


NI 





“3 


Z 
fS 













SS к | 
A ee 


— 2% 


“ ‘eats 


gez» 


АХ 


DIFFERENTAIL BEARING 


. SHIM ое Е6406-1А 


PINION LOCATING ` 


. . With. the drive pinion at the correct depth, 


remove the yoke with Holding Tool, T78P-4851- 
A.and Yoke Remover, T65L-4851-B or 
equivalents. Remove the yoke, nut and washer. 


.. Coat the oil-seal with grease. Install the drive 
. pinion oil seal with Oil Seal Replacer, Т56Т- 
. 4676-B or equivalent. After installation, make 


sure the garter spring did not pop out. If the . 
garter spring. pops out, remove and replace 
seal. : = | 





OIL SEAL REPLACER 
Т56Т:4676-В 


,E4836-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 





6. Install the yoke with Companion Flange 
`’ Replacer, D81T-4858-A or equivalent, if 

necessary to draw the drive pinion up to engage. 

the nut. Install the washer and nut and tighten 

nut to torque specifications listed at the end of. in OU мв, 

this Section. x ý l TE | ' КЕРІ АСЕН DB1T-4858-A 


Е4852-1А 


Assembly of Differential Into Housing 
Ring Gear and Pinion Backlash. 


1. Place differential assembly (with pinion қ 
installed) into housing. Differential master V еа 
bearings should still бе assembled to case. | 


. Setup dial indicator Tool 4201-С or equivalent. 
. Force ring gear into mesh with the pinion. Rock 
ring gear to allow the teeth of the gears to 
mesh. With force still applied to the differential 
case, set indicator at zero. - | 
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DISASSEMBLY АМО ASSEMBLY (Continued) 









3. Force the differential case (ring gear) away 
from the pinion gear to obtain an indicator | | Y») - 
reading. Repeat until the same reading is III -` DIAL 
obtained each time. This reading will be the Um e: ub . INDICATOR 
necessary amount of shims required between | | | 
. the differential case and differential bearings оп. 
the ring gear side. Remove indicator and 
differential case from the carrier. Remove 
master bearings from differential case. 


.E7119-1A. - 


4. As determined in Step 3, place the required 
. amount of shims on the ring gear hub of the 
differential case. For example: if the reading in 
Step 3 was 1.14mm (0.045 inch), place 1.14mm 
(0.045 inch) amount of shims on the hub of the Те | 22 
ring gear side of the differential case. 2 : | m s: 
_ 5. Install the bearing cone on the ring gear side of RO | E EDO 

the differential case. Drive the bearing onto the = >` | E 0817-4221-А 

hub using Differential Side Bearing Replacer, | = | 07 700 ES | | 

D81T-4221-A or equivalent as shown. | 


170001000 


[LANA УР 


Ad 










INSTALL STEP 
PLATE HERE 
. D80L-630-7 mE Е6407-18 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


6. Todetermine the correct amount of shims to be 


9. 


placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained 
in Step 3 from the total differential case end 
play. Total case end play was determined under 
Steps 9 and 10 of Differential Case—Assembly. 
When this amount is determined, add 0.36mm 
(0.015 inch) to the amount. This is the required 
amount of shims to be placed on the hub of the 
drive pinion side of the differential case. 


Рог example: Total Differential Case End Play 
was 2.30mm (0.091 inch). The reading in Step 3 
was 1.14mm (0.045 inch), and when subtracted 
from 2.30mm (0.091 inch) gives 1.16mm (0.046 

inch). 0.36mm (0.015 inch) is added to give 
1.52mm (0.061 inch) amount of shims to be 
placed on the hub of the drive pinion side of the 
differential case. 


Place the required amount of shims on the hub 
of the drive pinion side of the differential case. 


Install the bearing cone on the hub of the drive 
pinion side of the differential case. Place.Step 
Plate D80L-630-7 or equivalent for Model 60 
axles on the ring gear side bearing to protect 
the bearing during installation of the drive pinion 
side bearing. Place the bearing on the drive 
pinion side hub and drive it on using Differential 
Side Bearing Replacer, D81T-4221-A or 


. 


equivalent. . : 


Install spreader and indicator to carrier. 
Remove'indicator: ` : 


CAUTION: Do not spread carrier over 0.38тт 
(0.015 inch). “704 i 





. DIFFERENTIAL 
HOUSING SPREADER 
TOOL-4000-E 


DIAL.INDICATOR 
D78P-4201-B 


E8074-1A 





Front Driving Axle—Dana Model 60 Monobeam 


10. Assemble differential bearing cups to 


11. 


С 


_ Use a rawhide hammer to seat differential ` 


15-32-30 


differential bearing cones.. 





Install differential assembly into carrier. 





assembly into crossbore of carrier. Care should 
be taken to avoid nicking the teeth of the ring 
gear and pinion during assembly. Remove the 
spreader from the differential case. 











- E8018-1A 


Install bearing caps. Make sure the letters 
stamped on the caps correspond with those on 
the carriers. Tighten bearing cap screws to 
torque specifications listed at the end of this 
Section. ў 


BEARING САР5 


“ 
МҮ; 


БАБЫ 


< 
E 
L| 
б 


ZZ 


| ve 


v 


PST 


С 
/; 


e 
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DISASSEMBLY AND ASSEMBLY (Continued) 


12. Check ring gear and pinion backlash in three 
equally spaced points with dial indicator. 


Backlash tolerance is 0.13-0.23тт (0.005- 


0.009 inch) and cannot vary more than 0.05mm. 


_ (0.003 inch) between points checked. 


" High backlash is corrected by moving the ring - 


gear closer to the pinion. 


Low backlash is corrected by moving ring gear 
away from the pinion. 


These corrections are made by switching shims 
from one side of ine: differential case to the 
other. 


DIAL INDICATOR 
D78P-4201-B: 


yo. K 


Е7500-1А. 


13. Obtain a gear tooth contact pattern. Check as 
outlined under 'Gear Tooth Contact Pattern 
Check' in this Section prior; to complete 
reassembly.. 


. Install new cover gasket and install c cover plate. 


Tighten screws to torque Spon listed at 


the end of this Section. 


NOTE: The flat mounting surface cover plate on 
Dana design axles requires the use of a silicone 
rubber sealer material, Silicone Rubber D6AZ- 
19562-АА (clear) or D6AZ-19562-BA (black) (ESB- 
M4G92-A апа-ЕЗЕ- M4G195- A) or (equivale rather 
than a gasket. | 





15-32-31 







- CONTOUR OF BEAD 


_ E6667-1A 


` The cover face of the carrier and the flat 


surface of the cover plate must be free of any oil 
film or foreign material. ! 


Sealant material must meet specifications of 
D6AZ-19562-AA ог BB 98: M4G92- A), or 


_ equivalent. 


15. 


Apply RTV Silicone Rubber Sealer D6AZ- 
19562-AA or BA, or equivalent to cover plate 
surface. Ensure that the sealer bead is laid on 
the inside of the cover screw holes. The bead is 
hol to pass through the holes or оше of the 

oles. | 


Тһе bead is to be 3.18-6.35mm (1/8 to 
1/4 inch) wide. 


Install two cover screws into cover at 8 o'clock | 


and 2 o'clock positions. Use these two holes to 
guide cover plate into position on the carrier. 


Install remaining screws. Tighten alternately 
and evenly. Tighten screws to 41 -54 N:m (30- 
40 ft-lb). | 


Allow one hour curing time "Before: filling 
carrier with the proper amount of specified 


lubricant and vehicle operation. 


Install the axle shafts as described under Axle - 
Shaft in the Removal and Installation portion of 
this Section. Connect the steering linkage to 


| the spindle. 
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Gear Tooth Contact Pattern Check | 


1. Whén rolling a teeth pattern, use a special - 


marking compound (tube) to obtain gear loom 
mesh contact pattern. 


2. То check the gear tooth contact, paint the gear 


teeth with the special marking compound. 


NOTE: A mixture that is too wet will run and smear, 


'too dry a mixture cannot be prosseg out from 
Е the teeth. 


Rotate ring gear (use a-box wrench on the ring 
gear attaching bolts as a lever several complete 
revolutions in both. directions or until a nea 
tooth contact pattern is obtained. 


Certain types of gear tooth contact patterns on 
the ring gear indicate incorrect adjustment. 
Incorrect adjustment can be corrected by 
readjusting the ring gear and/or the pinion. 


. ACCEPTABLE TOOTH PATTERN LIMITS 
"E | АМҮ COMBINATION ОҒ DRIVE АМО СОА$Т. 
ТОЕ ` | | . PATTERNS SHOWN PERMISSIBLE | 


FULL LENGTH DRIVE 


ТОЕ ORIVE =. =}; \HIGH TOE DRIVE | 


. LOW TOE DRIVE ` 


.LOW DRIVE 


. á. 
DRIVE. 





' LOW COAST / 


^ COAST .  E8195-2A 
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5. 


The previous illustration shows ` acceptable 
tooth patterns for all.axles. In general, desirable 
. tooth patterns should: have · the following 


| characteristics: | 


“А. The drive. pattern ‘should bà p well 


Front Driving Axle—Dana Model 60 Monobeam 


DISASSEMBLY AND ASSEMBLY (Continued) 


^ | 


Since each gear set rolls a characteristic 
pattern, the patterns shown are considered 
acceptable and should be used as a guide. the 


``. drive pattern is rolled оп the convex side of the . 


tooth, and the coast pm is rolled on ше 


`. ‚ concave side. 


15-32-33 ` 


2 centered on the tooth. 


B. The coast pattern should be fairly well 
|». centered on the teeth. | 


С. Some clearance Бозе ће райегп апа 
the top of the tooth is desirable. 


D. . There should be no hard lines where the 
^" pressure is high. 


The movement of tooth conis patterns with- 
changes іп шпа сап бе summarized as 
follows: x | | 


A. Thinner shim, with: the back lash set to 
specification, moves the pinion farther from - 
the ring gear. 


B. .Thicker shim, with the back lash set іо _ 
| specification, moves the pinion се to 


6. An individual. gear set need not conform exactly 
the ring gear. 


“to the ideal: pattern to be acceptable. Any 
- combination of drive and coast patterns show is 


* tabl | NOTE: When making - ;pinion . position: ТАЗА 
агер аре. shims should be changed іп the range of .05 mm - 
(.002 inch) to .10 mm К 004 inch) until correct pattern 
PROFILE. has gaan obtained. . 






| . ` DRIVE SIDE | COAST SIDE 
LENGTHWISE l 
BEARING ` 


ARC ` 









|. HEEL HEEL 





ТОЕ | TOE 


| BACKLASH CORRECT.: 
.| THINNER PINION POSITION SHIM ` 
"| SHIM REQUIRED. 

















;.ROOT . RING GEAR TOOTH EN 
| | Й BACKLASH CORRECT. 
` DRIVE SIDE COAST SIDE . THICKER PINION POSITION 
ея i SHIM REQUIRED. ў 
. HEEL ._ TOE . ТОЕ. . HEEL 


THICKER PINION POSITION SHIM WITH THE BACKLASH. 

CONSTANT MOVES THE PINION CLOSER TO THE. RING GEAR. 

DRIVE PATTERN MOVES DEEPER ON THE TOOTH (FLANK 

CONTACT) AND SLIGHTLY TOWARD THE TOE. 

COAST PATTERN MOVES DEEPER ON THE TOOTH AND TOWARD: 
-THE HEEL. 


PATTERN INTERPRET. ATION 


ec GEAR) ОШ | E -* THINNER PINION POSITION SHIM WITH THE BACKLASH 


CONSTANT MOVES THE PINION ОВИЕ FROM THE RING 
GEAR. ` 


." DRIVE PATTERN MOVES TOWARD THE TOP OF THE TOOTH. 
` (FACE CONTACT) AND TOWARD THE HEEL. 
` COAST PATTERN MOVES TOWARD THE TOP OF THE TOOTH 
AND SLIGHTLY TOWARD THE TOE. E8197-1A 


." NORMAL OR DESIRABLE PATTERN. THE 
| DRIVE PATTERN SHOULD BE CENTERED ON 
THE TOOTH. THE COAST PATTERN SHOULD 

` BECENTERED ON THE ТООТН, BUT MAY BE 
SLIGHTLY TOWARD THE TOE. THERE 
SHOULD BE SOME CLEARANCE BETWEEN 

- THE PATTERN AND THE TOP OF THE TOOTH. 


THE TOE OF THE GEAR TOOTH IS THE PORTION OF THE TOOTH 
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF 
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT 

' THE OUTER END. THE TOP LAND OF A GEAR TOOTH IS THE 
SURFACE OF THE ТОР OF THE. TOOTM. u 


E8196-1A ` 





s d 
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DISASSEMBLY. AND ASSEMBLY (Continued) 


8. If.the pinion positioning shims are correct: ЖЕ Б e ring gear backlash by installing a dial 
' * indicator on the carrier housing. Check ring 
e M 
пои Баин Toves ө ing gen: | ` gear and pinion backlash at three “equally 
. side of gear) moves slightly lower and T E as spaced pon ой We nng gear Bachan 
- toward the toe. Coast pattern (concave l . 4... Mar OT mm (0.003 
oe of gear) moves lower and lower? the inch) between the three points. If backlash is 
o - high, the ring gear must be moved closer to the 
€ ncreasing backlash moves the ring gear - | ` ` pinion, by moving shims too the ring gear side to ` 
. away from the pinion. Drive pattern moves | | ^ the opposite side. If backlash is low, the ring 
slightly higher and toward the heel. Coast . gear must be moved away from the pinion by 
pattern moves higher and towards the heel. mon n from the ring gear side to the 
EE ite 
NOTE: If the patterns are not correct, make the | Е 
changes ав. indicated. The differential case and NOTE: When a change | in backlash is and 
drive pinion will have to be removed from the carrier . backlash shims should be changed in the range of ` 
nousmg to cnange a shim. 1-1/2 times the amount of backlash required to : 


Е | PE 2 * 4 3 bring the gears into specification. For example, if the 
| | ЕЕ | backlash needed to be changed by .10`тт (.004 
inch), the shim pack should be changed by .15 mm 
(.006 inch) as a starting point. The actual amount of 
backlash change obtained will vary. depending upon 
the ratio and gear : size. 









DRIVE SIDE | COAST SIDE 





HEEL TOE 


_ PINION POSITION SHIM CORRECT. Axle Shaft 


DECREASE BACKLASH. 


| . . BRONZE 
PINION POSITION SHIM CORRECT. ‚ ^ SPACER 
INCREASE BACKLASH. | 






| 4 2. 
HIGH BACKLASH IS CORRECTED BY MOVING THE RING GEAR: Су 22 
CLOSER ТО THE РИМОМ. LOW BACKLASH IS CORRECTED BY MOV- Br u | 
ING THE RING GEAR AWAY FROM THE РІМОМ. THESE СОВВЕС- | ` bu 
TIONS ARE MADE BY SWITCHING SHIMS FROM ONE SIDE OF THE а | STONE 
DIFFERENTIAL CASE TO THE OTHER. | | os SHIELD 


E8198-1A 





Disassembly 


1. Remove the axle shaft : as described under Axle . 
Shaft in the Removal.and Installation porion of 
this Section. 


If installed, remove the bronze ‹ spacer from the: | 
axle shaft. 


Remove the rabbe V-seal from the stone 
shield and axle shaft. | 


‚ BRONZE | 
" SPACER 


xe, (а < 


Ce 


STONE . 
SHIELD -. 
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_ DISASSEMBLY AND ASSEMBLY (Continued) - 


If required; remove the stone shield from the 

. axle shaft. with a press and Pinion Bearing Cone 

©. ‘Remover, D79L-4621-A ог equivalent. Sacar 
. the stone shield. - `- 


Remove the snap rings that retain the bearings 
in the yoke and axle shaft. 


| Position U-Joint Tool, : T74P- 4635- C or 


. equivalent on the shaft and press the bearings . 


| -. ОШ of.the yoke.. If. the bearing cannot be 
‚ pressed completely out of the yoke, remove the 
bearing with. vise.grip or channel lock pliers. 


Mark the yoke and shaft so they can be | 


_ assembled іп the same position. 


Re-position the tool to press on the spider in - 


, Order to remove the bearing from the opposite 
side of the yoke. ` 


. Remove the yoke. from the- spider. | 


Remové the bearings and spider from the axle EE 


| | shaft: ‘in | the same manner. 


ШІ 


STONE 
SHIELD. - 


Д 


4,7 | | | 
| 


9, 
ж” 


PINION BEARING ` 
CONE REMOVER, 
T74P-4635-C - 





‘Assembly 
| Start a new bearing into the axle shaft. 
. Position the spider in the axle shaft and press 


. the bearing 6mm (1/4 inch) below the axle shaft 


surface using. U-Joint Tool, T74P-4635-C or . 
equivalent. 


Remove the tool and install a new snap ting. 


Start a new. ашы оп the osos side of the 
axle shaft. | 


.' shaft. 


^ GEAR — 


. Т5ЗТ-4621-С 





: : Install the U- Joint Tool and press the bearing | ІШ | 


until the snap ring of the opposite bearing | 


‚ contacts the axle shaft. 


Remove: the- tool and installa new: snap ring. - 


Install the yoke on the spider i in position marked 
during disassembly. 


8. . Install two new bearings and snap rings in the 


` .yoke and spider in the same manner as the axle 


Check the U-jóiet tor freedom of movement. If а” 
binding condition results, tap the ears of the 
axle shaft sharply to relieve the binding. DO , 
© NOT INSTALL AN AXLE SHAFT IF THE 
U-JOINT SHOWS SIGNS OF BINDING. 


10. If removed, press a new stone shield on ihe | 


axle shaft with ` an appropriate piece of press 
stock and Pinion Bearing Cone Replacer, T53T- 
4621-С or equivalent. 


11. Installthe rubber V-seal on the. stone shield an 


axle shaft. The lip of the seal теша Тасе 
towards the spindle. | 


. 12. removed, install the bronze spacer on iie axle 


shaft. The chamferred side of the spacer should 


| be inboard against the axle shaft. 


STONE SHIELD INSTALLATION 


PRESS 
7 STOCK 





PINION BEARING ` 
CONE REPLACER, 


STONE 
SHIELD 


E6656-1A 
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SPECIFICATIONS 


SPECIAL SERVICE TOOLS 


Description ‘Description | a зан 
| 078Р-4201-В | Dial Indicator T57T-4851-B - 7 | Companion Flange Holding Tool . 
D79L-4621-A | Pinion Bearing Cone Remover T64P-3590-F. ` Pitman Arm Puller HER 
| В 

















0801.-100-Н T65L-4851-B ` ` End Yoke Remover ` Е! 
ҮЕГЕ Bridge Asser 7446056 Гана), 


1-А | 
| D81L-4000-A Dirver Handle T76P-4020:A11 
D81T-4020-F54 Final Check Gauge Block Е Т77Е-1102-А, | earing Cup Puller 
D81L-4220-A Universal Bearing Remover | | Т771-9533-8 | .| Jet Plug Puller 
-А 


D80L-100-T | Colet с | 9.658 Axle Bearing/Seal Plate 
 D80L-630-7 Step Plate T75L-1165-DA | Axle Bearing/Seal Replacer 
D81T-4222-D Master Differential Bearings T78P-4851-A Holding Tool 


_ | T86T-3110-AH King Pin Seal. Installer Т75Т-1176-А . | Threaded Drawbar 
D80T-4020-F48 Gauge Tube Т76Р-4020-АЗ Aligning Adapter 


себе ” 
Oi Seal Repar — 
сочи | Diterental Housing Spreader | 
TeeT-461681  ” 
meras: | inner Bearing Cup Replacer | TOOL-495e£ — | Comparion Flange Repacer |. 
[mars [osar ООО 





D81T-4221 Differential Side Bearing Replacer T78P-4020-A15 
D81T-4628-A Bearing Cup Remover | T80T-4000-R Bearing Replacer 
D81T-4628-D Bearing Cup Remover - T80T-4000-W Driver Handle | 


CE6660-2C - 





TORQUE SPECIFICATIONS — DANA MODEL 60 FRONT DRIVE AXLE 


[Description |-. 
Pinion Shaft Nut 2 * 298-379 | 220-280 


ROTUNDA EQUIPMENT | 


Model Number. Description 
014-00257 . 7 Differential Repair Stand 





























Differential Bearing Cap Capscrews | 108-122 Low Lift Transmission Jack 
Ring Gear Bolts/Nuts (Т) | 136-163 | 100420 | got | CE6662-1A 
Oil Filler Plug | 2640. | 2030 — | 
U-Joint U-Bolt Nuts 21-27 | 1520 — 
275 | 163-203 _ 


mp — . | ees | sw 
Steering Cop Nus | 3542 | 79 _ 
авео — — — | ве | ғ 
[5ш Bar UB [| өз | 

ene [вм | вн. 
Knuckle Castellated Nut | 70-100 
[Stabilizer Bar Bracket UBot _ | 659 | 


(D If equipped with Grade 9 bolts C7 lines on bolt head, tighten to 
163-190 N«m (120-140 ft-lbs). "EN ° CE6657-1B 


DANA AXLE ADJUSTMENTS 


Description Specification Description — Specification 


Backlash Between Ring Gear and Pinion .  0.13-0.23 mm Pinion. Bearing Preload (with new bearings) 2.26-4.53 Nem ` 
5 | (0.005-0.009 inch) | i | x (20-40 in-lbs) 
Backlash Maximum Variation Between Teeth 005mm ` - ы 
| (0.002 inch) 


| Cover-To-Housing Bolts 
Tracking Bar Nut & Bolt 2 
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AXLE LUBRICANT.CAPACITIES 
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SECTION 15. 3 Front Drive Axles—Dana Model 4 
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VEHICLE APPLICATION · | 
All Е-150—Е-250 (4x4) and Bronco Vehicles. 


DESCRIPTION AND OPERATION 


Three types of Dana front-drive axles are available - 
for Ford light truck application. The Папа. 44-lFS. 
_ (Independent Front Suspension) is available on Bronco ` 


and F-150 (4х4). The Dana 44-IFS-HD (Independent 
Front Suspension—Heavy Duty) is available on F-250 
(4х4). The Dana 50-IFS (Independent ‘Front 
Suspension) is available on F-250 (4x4) equipped with 


Heavy Duty Front End. option or F-250 super Cab | 


models. 
All axles are Basically alike with some differences 


between the three. Тһе 44-IFS is on vehicles equipped ` 
with front coil springs. The 441FS HD and 50 дЫ аге оп 


vehicles equipped with front leaf springs. · 
The 44-IFS (Fig. 1) is equipped with automatic hubs 


and is equipped with manual hublocks (Fig. 2). The 44- ` 


IFS-HD (Fig. 3) апа 50-IFS (Fig. 4) axles equipped with 
manual locking hubs only: 


axle arm. Adjustment of the differential bearings is 


bearings are preloaded by the squeezing action of the 


. carrier housing. А spreader must be used on the axle | 


housing to relieve the tension on the differential 


bearings and perm removal or. installation о! the ` 


differential. 


The front axle is of the integral айын нт š 


X hypoid-gear type, in which the centerline of the drive | 
pinion is mounted above the centerline of the ring gear. 


The бө drive ріпіоп gear mde shaft is supported. 
by two opposed tapered roller bearings which are 
assembled in the carrier housing. Pinion locating shims, 


- installed between the inner bearing cup and the cup ` 


seat, control the drive pinion depth adjustment. Тһе 


. pinion bearing preload is controlled by shims located’ 


between the pinion outer pearing: and me shoulder on 


‚ the drive pinion shaft. 


The differential case assembly is supported by two 
opposed tapered roller bearings and cups, which are 
retained in the housing by removable caps. Shims, 
installed between each differential bearing. and. the 
shoulder on the case, perform three functions: they take 
up the differential case side clearance; they adjust the 
backlash between ring gear and drive pinion, and they 
establish differential side bearing preload.. 


` On IFS front driving axles, the cover on the front of 


` the carrier housing is integral with the.left hand axle arm 


assembly. A metal tag, stamped with the gear ratio and 


part number is secured to the housing by one of the... 


carrier mounting bolts (Section 15-01, General Driving 


.. Axle and Driveshaft Service). 


The differential carrier is mounted to the left hand 2 Front-Wheel Drive Manual Hub 
accomplished by means of shims placed between the ` 


For service procedures on front hubs, refer to Section 
bearings and the differential case. The differential ` 


11-12 Wheel Hubs and Bearings Front Wheel Drive. 


The manual locking hub is standard equipment for - 

_. the Dana front axle of the Bronco and F-150 (4х4). Itis ` 
the internal locking type. The automatic locking hubs .. 
. are optional on F-150 (4x4) and Bronco. 


Lock Position 


Refer to Fig. 5. 
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FIG. 2 Dana 44-IFS Front Drive Axle Bronco and F-150 (4x4) with Manual Hublocks 
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FIG. 3 Dana 44-IFS-HD-Front Driving Axle F-250 LD.(4x4) . | 
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FIG. 4 Dana 50-IFS-Front Drive Axle F-250 H.D. (4x4) 
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When the transfer case is to be shifted into the 
. position for driving the front axle, the pointer on the 
center bar of the hub must point to the pointer over the 


word LOCK on the Hub Lock Cap. If the clutch teeth do ` 


not engage with the knob turned to this position, the 
clutch teeth are butted and a slight movement of the 
wheel in either direction will complete the lock. The 


front axle will now drive the wheels. Do not operate in. 


four-wheel drive with the hubs disengaged. 


_ Free Running Position—Manual — 
Hubs 


When the transfer case is to be shifted into the 


position for driving the rear axle only, turn the pointer on ` 


the center bar of the hub so it points to the pointer over 
the word FREE on the Hub Lock Cap. This will 
disengage the clutch teeth and thus unlock the wheel 


hubs from the axle shafts. The wheels will шп тө оп · 


the ахіеѕ. 


Ве certain that the transfer case is shifted into 
two-wheel drive position before disengaging the 


free running hubs. 


If difficulty is experienced in disengagement of .. ` | 
:. 4. Position jack under axle arm assembly and remove 


. the free running hubs, a slight movement of the 


vehicle in either direction with the transfer case in 2. 


wheel drive position, will reduce driveline wrap-up 
and ease disengagement. | 


Automatic Locking Hubs Operation (Optional Е 


оп Вгопсо апа Ғ-150 (4х4)) 
Four-Wheel Drive—The vehicle must be stopped 


when you first shift into four-wheel drive. Place the `. 
transmission in neutral and the transfer case selector in : 


the 4H or 4L position. The hublocks will automatically 
‚епдаде when the vehicle is driven. The transfer case 
may then be shifted between 2H and 4H with the 


vehicle: moving, as long as the automatic hub locks . 
remain engaged. The hubs will remain engaged until the ` 


disengage sequence_ is performed. 


Two-Wheel Drive—Place the transfer case in 1 the 2H 
position. To disengage the automatic hub locks, shift 
the transmission to move the vehicle in the opposite ` 
direction (forward or reverse) and drive a minimum of 10, 
ft. (30 m) in a straight line. 


CAUTION—Never shift from 2H to 4H with the ` 


automatic hub locks disengaged while the vehicle is 


in motion. If it is necessary to shift to or from 4L, 
pring the vehicle to a full stop before doing so. ` 


MANUAL LOCKING HUBS (STANDARD) 


LOCK 
RUNNING . POSITION 


_ POSITION EIE 


FIG. 5 Four Wheel Drive Wheel Hubs 
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DIAGNOSIS AND TESTING 


Refer to Section 15-01, General Driving Axle Service | 
Under Diagnosis and Testing. 


ADJUSTMENTS | 


. Refer to Section 14- 01, General Suspension Service 
for alignment. procedures. 


REMOVAL AND INSTALLATION 
Dana Four Wheel Drive Front Axle 


' F-150 (4x4) and Bronco With Coil | Springs 


(Fig. 6) 


Removal 


1. . Raise the vehicle on a hoist or jack and install 
safety stands under. the radius arm brackets. 


’2. Remove the wheel апд. tire deem and brake 


=- caliper. | 


.3.. Disconnect the steering linkage from the steering 


_. ` knuckles according to the РА іп Section 
_ 13-24. | 


the upper coil spring геїаіпегѕ. Lower the jack апа 
“remove the coil spring, spring cushion and lower 
-spring seat. ` 


NOTE: The axle arm assembly must be supported 
` on the jack throughout spring removal and 
| installation, and must not be permitted to hang by 
the brake hose. If the length of the brake hose is 
not sufficient to provide adequate clearance for the 
removal and installation of the spring, the disc 
brake caliper must be removed. according to the 
. procedures specified in Section 12-24, Disc 
Brakes—Light and Heavy Duty Sliding Caliper. 
After removal, the caliper must be placed on the 
frame ог otherwise supported to prevent 
suspending the caliper. from the caliper · hose. 
. These precautions are absolutely necessary to 
prevent serious damage to the tube portion of the 
caliper hose assembly. | 


5. Disconnect the shock absorber at the radius arm 


and upper mounting bracket. 


6. Remove the stud and spring 25а at radius arm and ` 

axle arm. Remove bolt securing upper attachment 

to axle arm radius arm to lower attachment axle 
arm. 


7. Disconnect the vent tube at the differential housing 
and discard the hose clamps. Remove the vent 
fitting and install a 1/8 inch pipe plug. ` 


. 8. . Remove the pivot bolt securing the right hand axle 


arm assembly to crossmember. Remove and 
discard the keystone clamps and remove the boot 
from .the. shaft. Remove the right drive axle 
assembly and pull the axle shaft from the slip shaft. 


9. Position a jack under the differential housing. 
^. Remove the bolt securing the left hand axle 


assembly to the crossmember. Remove the left — | 


‚ hand drive axle assembly: 
Installation | 


1. Raise the vehicle on a hoist or a jack and БЕК ен 
- the left drive axle assembly at the radius arm. 
' Secure the drive айе to crossmember with the 
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ба bolt. тынар bolt to 163-203. N-m (120- 150 
ft-lbs). 


. Position the right hand axle assembly at the 


crossmember and radius arm. Align the axle shaft 


© and install in slip shaft. Install the boot on the shaft 


so the boot seats in the grooves. Position new 
Keystone Clamps over the. grooves on the boot 
and crimp the clamp with Keystone Clamp Pliers, 
T63P-9171-A or equivalent. Secure axle assembly 
to crossmember with pivot bolt. Tighten to 163-203 
М-т (120-150 ft-lbs). 


Install vent fitting in differential housing. Connect 
vent tube to vent fitting using new hose clamps. 


Position spring ‘seat and install a new stud at axle 
arm and upper radius arm. Install new bolt at axle 
assembly and lower radius arm. Tighten bolts to 
245-325 М-т (180-240 ft-lbs). 


Position coil spring insulator and coil spring on ` ~“ 


^. lower spring seat. Install nut and tighten to 41-94 


10. 


2 М-т (30-70 ft-lbs). Position jack under axle 
assembly and raise coil spring into position. Install ` ` 
` upper spring retainer and screw. Tighten to 18-24 . 


N-m (13-18 ft-lbs). 
Lower the jack. 


Connect shock absorbers to upper and lower 
frame’ brackets. 


Install brake caliper and wheel and tire nn 


Connect the steering ionge as 5 outlined in section 
16-24. ` 


Lower the vehicle and T and adjust camber 
and toe-in according to Section 14- 01, General 


Suspension Service. 


F-250 (4x4)—Leaf Spring Front Suspension Р 


Refer to Fig. 7. 


Removal | 


1. 


E 


Raise vehicle on a hoist or jack and install safety | 


stands. 


Remove the wheel and tire assemblies, and: brake | 


calipers. 


NOTE: Do not let the caliper hang with it's weight 
on the brake hose or the hose may become 


. Stretched or twisted. 


Disconnect the steering linkage from the steering 


knuckles according to the procedures in Section 1,225. Remove camber adjuster by hand or if difficulty is 


13-24. 
Position jack under right. hand axle assembly. 


 . Remove the two U-bolts securing the. shock 
absorber mounting plate and leaf springs to tube | 
. and yoke assembly. er 


Disconnect the vent tube at the differential 


housing. Remove the vent fitting and install a 1/8 
inch pipe plug. 


Remove the pivot bolt that secures the right Бара 


axle assembly to crossmember. Remove the RH 
. axle assembly. Remove and discard the keystone 


clamps and remove the boot from the shaft. Ри! 
the axle shaft out of the slip shaft. 


Position the jack under the left hand axle ` 


assembly. Remove the two U-bolts securing the 
shock absorber mounting plate and leaf spring to 
tube and yoke assembly. 


Front Drive Axles—Dana Model 44 and 50 15-34-8 . | 


.8. Position a "T ander the differential бейді 
:9. Remove the pivot bolt securing the left hand axle 


assembly to crossmember. Remove the left axle 
. assembly. | : 


Installation i 


1. Raise vehicle on a hoist ora jack and position left | 
_ hand axle assembly at leaf spring assembly. Install ` 
‚ the pivot bolt that secures the axle assembly to the 
crossmember. Secure the shock absorber 
. mounting plate to the leaf spring and axle 
assembly with the two U-bolts. Tighten bolts to 
116-162 М-т (85-120 ft-Ibs). 


2. Position the right hand axle assembly at 

_ crossmember. Install the boot on the shaft so the : 

. boot seats in the grooves. Position new Keystone 

. Clamps over the grooves on the boot and crimp 
the clamp with Keystone Clamp Pliers, T63P-9171- 
А or equivalent. Align the axle shaft and install in 
slip shaft. Install the pivot bolt that secures the axle 
.assembly to crossmember. Tighten bolt to 123-203 
N:m (120-150 ft-lbs). Install shock absorber 
mounting plate, leaf spring and axle assembly - 
using two U-bolts. Tighten bolts to 116- 162 Nem. 
(85-120 ft-lbs). | Ж 


3. Install vent fitting to differential housing апа 
‘connect vent tube to vent using a new hose clamp. 


'4. Connect the steering linkage. 


5. Install brake caliper and wheel and tire assembly. 
6. Check and adjust castér, camber and toe-in. 


Steering Knuckle 
. „Removal 


Refer to Fig. 8: 


1 1. Remove the spindle and the right and left shaft and | 


joint assembly as described. in this Section. 


2. Disconnect the steering linkage, if necessary, from 
"^. ` the knuckle according to the procedures in Section 
. 13-24. 


3. Remove the cotter pin from the top ball joint stud. 
| Loosen the nut on the top stud and the bottom nut 
inside the knuckle (Fig. 9). Remove the top nut. ` 


4. Sharply hit: the top stud with a plastic or rawhide 


hammer to free the knuckle from the axle arm. 
Remove and discard bottom nut. Use new nut 
. upon assembly. 


. . encountered use Pitman Arm Puller T64P- 3590- F 
` or equivalent (Fig. 10). 


Note the orientation of the camber adjuster to 
assure the same camber setting. 


' 6. Place knuckle in vise and remove snap ring from ` 


bottom ball joint socket if so equipped. 


7. Remove plug from C-Frame Assembly (Т74Р- 
` 4635-C) and replace with Plug (T80T-3010-A4) or 
. equivalent. (View A, Fig. 11.) 


`8.. Assemble C-Frame Assembly and Receiving Cup ^ 


(T80T-3010-A2 for F-350 or D81T-3010-A for 
.F-150 and F-250) as shown in View B, Fig. 11. 


9. Turn forcing screw clockwise üntil ball joint is 


removed from steering knuckle. 


10. Assemble C-Frame Assembly and Receiving Cup 


EDITUS or equivalent on upper ball joint ` 
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FIG. 7 Front Driving Axle—F-250 (4x4) 
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FIG. 8 Knuckle and Spindle—Exploded View 





FIG. 9 Removing Steering Knuckle Nut 


‘and turn forcing screw clockwise until ball joint is 


removed. 


<< NOTE: Always remove bottom ball joint first. 


Installation 


1. 


2 2. 


Clean steering КЕКЕ bore and insert lower ball 


. joint as straight as possible. 


_-. Assemble C-Frame Assembly, Ball Joint Receiving ` 
. Cup (T80T-3010-A3) and installing Cup (D81T- 


3010-A) or equivalents as shown in View A, Fig. 12 


‘to replace the lower ball joint on the F- 150—F-250 | 
. and Bronco (Dana 44). 


Assemble C- Frame, (€ Cup (T80T-3010- 


A3) and Passing Cup (D81T- 3010- A) or 
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. 10 Removing Camber Adjuster | 


equivalents as shown in View B, Fig. 12 to replace: 
the lower. ball joint on the F- 350 (Dana 50). 


Turn forcing screw clockwise until ball joint is firmly 
seated. ` | 


NOTE: If ball joint cannot be installed to the proper 
depth, realignment of Receiving Сир (Т 80Т-3010- | 
АЗ) will бе necessary. Install the PAR ring on the- 


lower ball joint. 


To install upper ball joint on the Ғ-150,: F-250, 
F-350 and Bronco assemble the C-Frame, 


. Receiving Сир (T80T-3010-A3) and Replacer 


(T80T-3010-A1) or their equivalents as shown in 
View C, Fig. 12 and repeat. Step 4. | | 


Assemble knuckle to axle arm assembly. Install 


' Camber adjuster on top ball joint stud with the 
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FIG. 11 Upper Ball Joint Removal | 


arrow pointing outboard for "positive" camber, 
pointed inboard for "negative" camber.. | 


7. Install new nut on bottom socket finger tight. Install 


and tighten nut on top socket finger tight. Tighten | 


bottom nut to 109 N-m (80 ft-lbs). . | 
8. Tighten top nut to 136 М-т (100 ft-lbs), then 


advance nut until castellation aligns with cotter pin ` `: 


hole. Install cotter pin. 


NOTE: Do not loosen top nut to install cotter pin. 


9. .Retighten bottom nut to 123-150 N: m (90- 110 ft- 
^ . lbs). 


10. Install the spindle and the right and left shaft and: 


joint assembly as described in this Section. 
Spindle, and Right and Left Shaft and Joint 
Assembly | 
Refer to Figs. 13 and 14. 


Removal 
1. Raise the vehicle and install Salaf stands. 
2. . Remove the wheel and tire àssémbly. 


3. Remove the caliper as described in Section 12-24, 
Disc Brakes—Light. and Heavy Duty—Sliding 
Caliper. Securely wire the caliper to the frame. 


CAUTION: After removal, the caliper must be wired 
to the frame or otherwise supported to prevent 
suspending the caliper by the flexible hose. If 


securing the caliper is not practical, disconnect and | 


plug the hose to the caliper. Upon caliper 
installation, bleed the brake system as described in 
Section 12-01, General Hydraulic Brake Service. 
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FIG. 12 Ball Joint Installation 


4. Remove hub locks, wheel bearings, and lock nuts 
per Section 11-12, Wheel Hubs and Bearings— 
Front Wheel Drive. 


5. Remove the hub and rotor — and outer 


bearing from the spindle. 


6. Remove the nuts retaining the: өзінді to the 
steering knuckle. Tap the spindle with a plastic or 
rawhide hammer to jar the spindle. from the 
knuckle. Remove the splash shield. 


7. Оп the right side of the vehicle remove the shaft 
and joint assembly by pulling the зешш out of . 
the carrier (Fig. 15). 7 


8.. On the right side of the carrier, remove and discard 

. - the keystone clamp from the shaft and joint 
assembly and the stub shaft. Slide the rubber boot 
onto the stub shaft and pull the shaft and joint 
assembly from the splines of the stub shaft (Fig. 
16). | | | 


9.. Place the spindle in a vise on the second:step of 
the spindle. Wrap a shop towel around the spindle 
or use a brass-jawed vise to protect the spindle. 


10. Remove the oil seal and needle bearing from the 
spindle with Slide Hammer Т50Т-100-А. апа 
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FIG. 13 Spindle and Left Shaft and Joint Installation—Typical · . ` ` 
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FIG. 44 Right Hand. Shaft. and Joint Assembly НЕЕ. 


` Bearing Cup Puller, 
equivalents (Fig. 17). 


Inspect the sealing surfaces of the spindle for 
severely corroded, pitted, worn or galled sealing 


surfaces. Replace spindi. if damaged. Refer to 
Figure 18. 


12. Inspect the outer shaft of the axle shaft assembly 
.. for corroded, pitted, worn or galled surfaces in the 


T77F-1102-A or their 


11. 





 E5372-2B 


- inner oi seal аас needle na areas. If 
- damage to this area is evident, replace the outer 
shaft. Repair axle shaft as follows: Refer to Section 
15-66, Privesnait ‚ Single пар Ring Type U-Joint. 


Installation 


1. Clean all dirt апа grease from the spindle bearing 
bore.. Bearing eves must be free from nicks and 


burrs. 
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FIG. 17 Spindle Seal and Bearing Removal | 


2. Install a new needle bearing with writing facing 
outward in the spindle bore with Spindle Bearing . - | 
 Replacer, T80T-4000-R (or equivalent) on the FIG. 20 Hub Seal Installation 


|. Е4216-1А 


_ Е-350 or Т80Т-4000-5 (or equivalent) for F-150— 3, Remove and install the seal on top of the needle - 
. F-250 and Bronco, and Driver Handie T80T-4000- — ` bearing. Apply coating of grease to leading edge of 
W (Fig. 19). Install a new needle bearihg seal with —. seal lip. Place the thrust washer on the axle shaft. 


the seal lip directed away from the spindle. Pack 

` bearing and hub seal with grease. Install seal with д 
Seal -Replacer T80T-4000-T, and Driver Handle: | 
T80T-4000-W, ог their equivalents (Fig. 20). 


Press a new slinger on the axle shaft with an 
appropriate piece of press stock. Refer to Fig. 21. 
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FIG. 22 V-Seal Installation | 


5. Install the rubber V-seal on the slinger and axle 


shaft. The lip of the seal should face towards the: 


spindle. Refer to Figure 22. 


6. Install the plastic spacer on the axle shaft. The 


chamferred side of the spacer should be inboard 
against the axle shaft. Refer to Figure 23. 


7. Раск the thrust face of the seal in the spindle bore: 
and the V-seal on the axle shaft with Long Life- 
Lubricant (C1AZ-19590-BA) ESA-M1C75-B or. 


equivalent. Refer to Figure 24. 


8. On the right side of the carrier, install the rubber | 
boot and new keystone clamps on the stub shaft 


slip yoke. Since the splines on the shaft are 
phased, there is only one way to assemble the 
right shaft and joint assembly into the slip yoke. 
Align the missing spline in the slip yoke barrel with 


the gapless male spline on the shaft and joint - 


assembly. Slide the right shaft and joint assembly 
‘into the slip yoke making sure the splines are fully 


engaged. Slide the. boot over the assembly and 


crimp the keystone clamp using Keystone Clamp 
Pliers, T63P-9171-A, or equivalent. 


9. Оп the left side of the carrier slide the shaft and . 


joint assembly through the knuckle and engage the 
-= splines on the shaft in the carrier. 
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| FiG. 24 V-Seal Lubrication E 
40. Install the · splash shield and spindle . onto the 


steering knuckle. Install and' tighten the Я 
. nuts to 68- 81 М-т (50- -60 ft-Ib). 


11. ‘Install the rotor on the spindle. Install the outer 


wheel bearing into the cup. . 


. NOTE: Verify that. me grease. seal ip totally —€ 


the spindle. 


12. ‘Install the -wheel bearing, (бн thrust Bearing 
. snap ring, and locking hubs per. Section 11-12, 
Wheel Hubs and Bearings—Front Wheel Drive. 


13. Install the disc brake caliper - as described іп 
. Section 12-24, Disc ме апа Heavy 
Duty—Sliding Caliper. JC 


Right Hand Slip Yoke and Stub Shaft 
Assembly, Carrier, Carrier Oil Seal, and 
Bearing | 


Refer to Fig. 25. 


Removal 


1. Remove the nuts and U-bolts connecting the 

. driveshaft to the yoke. Disconnect the driveshaft 

from the yoke. Wire the driveshaft out of the way, 

. So it will not interfere in the carrier removal 
__ Process. 


2. Нато both spindles and the Left and Right Shaft 


and U-joint assemblies’ as described in the 
‘Removal and Installation portion of this Section 
under Spindle and Left and Right Shaft and U-Joint 
Assemblies. 
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FIG. 26 Installing Carrier in Holding Fixture j 


3. Support the carrier with a suitable jack and remove ` 
the bolts retaining the carrier to the support arm. 


Separate the carrier from the support arm and 
^ drain the lubricant from the carrier. Remove the 


к ` 


carrier from the vehicle. | 


4. Place the carrier in a Holding Fixture, T57L-500-B 
and Adapters, T80T-4000-B or equivalent (Fig. 26). 


5.  Rotate the slip yoke and shaft assembly so the: 
open side of the snap ring:is exposed as shown in 
Fig. 27. Remove the snap ring from the shaft. . 
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FIG. 27 Snap Ring Removal ` 


6.- Remove the slip yoke and shaft assembly from the 
^A carrier. MEME 


7. Remove the oil seal апа caged needle bearings at 
the same time, using Slide Hammer, T50T-100-A 
and Collet, (part of Blind Hole Puller Set), D8OL- | 
100-A or equivalent as shown in Fig. 28. Discard. 
the seal and needle bearing. 23 
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FIG. 29 Needle Bearing Installation | 


Installation 


1. 


Make sure the bearing bore is free from nicks and 
burrs. Install. a new caged needle. bearing on 
Needle Bearing Replacer, T83T-1244-A or 
equivalent .with the manufacturer name and part 
number facing outward towards the tool. Drive the 


- needle bearing.until it is seated. іп the bore (Fig. 


29). - 


Coat the seal with Long-Life Lubricant, C1AZ- 
19590-BA (ESA-M1C75-B) or equivalent. Drive the 


seal into the carrier using Needle Bearing Replacer 
T83T-1244-A or equivalent (Fig. 30). 
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31 Snap Ring Installation 


Install the slip. yoke апа shaft assembly: into the 


carrier so the groove.in the shaft is visible in the 


. NOT 
may 


5. 


differential case. ` 


Install the snap ring in the: groove in the shaft. 
Force the snap ring into position with a screwdriver: 
as shown in Fig. 31. Remove the carrier from the 
holding fixture. . 


E: Do not tap on the center of the snap ring. This 
damage the snap ring. . 


Clean. all traces of gasket RTV sealant from the 


surfaces of the carrier and support arm and make ` | 


sure the surfaces аге free from дігі апа ой. Apply а 
bead of Silicone:.Rubber, D6AZ-19562-AA (clear) 


‚ or -BA (black) (ESB-M4G92-A апа ESE-M4G195- 
_А) or equivalent, in а bead between 6.35-9.53mm 
(1/4-3/8 inch) wide. The bead should be 

‚ continuous and should not pass through or outside 


the holes. 


NOTE: The carrier must be installed on the support arm 
within five minutes after applying the RTV sealant. 


6. 


Position the carrier on a suitable jack and install it 


^. in position on the support arm using guide pins to | 
- align it. Install the attaching bolts and hand tighten. 
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FIG. 32 Inner Axle Seal Installation Tool 
Tighten the. bolts in a clockwise or counter- 
clockwise pattern to 41-54 М-т (30-40 ft-Ib). 


7. Install support arm tab-bolts to side of carrier and 
tighten to 115-136 М“т (85-100 ft-lbs). 


8. Install both spindles and the left and right shaft and 


joint assemblies as described in the removal and | 


_ installation portion of this Section. 
9. Connect the driveshaft to the yoke. Install the nuts 
and U-bolts and tighten to 11-20 N-m (8-15 ia Ibs). 
Left Differential Seal 
Removal 


1. Remove the spindle and left shaft assembly as 
described in this. Section. ` 


2. Pull out the seal with the appropriate Puller Tool. 
T58L-101- -В. or equivalent. Remove: and discard . 


seal. 


Installation 


1. Іпвіа!!-а new seal on the Differential Seal Replacer 
__ Tool T80T-4000-H or equivalent (Fig. 32). 


2. Slide the seal and tool into the carrier housing 
_ bore. Seat the RAN with a plastic or rawhide 
_ hammer. 


3. . Install the spindle and left shaft assembly as 
described in this Section. 

Axle Shaft Bearing (IFS Front Drive Axle) 

Removal 


1. Remove the axle. shaft — E as сөзеп 
under Steering Knuckle Removal. 


2. Remove screws from carrier to cover n arm. 


. Drain lube by separating carrier assembly from . 


support arm. 


3. Place carrier assembly in а fixture. Rotate axle · 


shaft so that open side of snap ring is exposed. 
Hold one side of snap ring firmly with a 


screwdriver, while pusnug on other side. momove | 


snap ring. 
4. Pull Slip yoke/shaft ašsembly from unit. 
5. Remove right hand trunnion axle shaft seal from 


housing. Pry seal out and discard. When removing - 
a seal, be careful so as to avoid nicking or сепа | 


housing. 
6. `Remove the right hand trunnion axle shaft bearing. 


NOTE: The bearing bore must be free from nicks 
and burrs. Clean bore out with standard metal 
cleaning solvent. 


Installation 


1. Install bearing assembly into bearing bore of right 
hand trunnion, with bearing name and part number 
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ҒІС. 34 Installing Axle. Pivot Bushing 


facing outward towards installing ‘Tool T80T- 
4000-N or equivalent. The tool will stop against 
housing when bearing is seated to proper depth. 


2. Apply a light coat of grease on the lip of the seal 
and assembly into trunnion of the carrier. 


3. Install slip yoke/shaft assembly into carrier and 
‘through side gear spline exposing snap ring groove 
inside differential. 


4. Place the snap ring in the groove. Force the snap 
ring into place using two Зои УЕ ог other 
suitable tools. 


5. Hold shaft and joint a sai ina неаму duty місе. 
Install a new spindle seal on.outboard yoke shaft. . 


Axle Housing Pivot Bushing (IFS Front Drive | 


Axle): 
Removal ` 
Refer to Fig. 33. 


1. Remove axle as described i in this Section under 
Front Drive Axle Removal and Installation.. 
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Fig. 35 Differential Cases and Ring Gear ` 


2. Install Forcing Screw (T78P-5638-A1),- Bušhing: 
. . Remover. (T80T-5638-À1) ‘and Receiver Cup ` 


 (T78P-5638-A3), or equivalent onto the pivot 


bushing. Turn the forcing screw and remove the . 


| pivot bushing. 
Installation | | 
Refer to Fig. 34. Е: 


4. Place pivot bushing in axle housing. Install 


Receiver Cup, (T78P-5638-A2), Forcing Screw 
(T78P-5638-A1) and Bushing Replacer (Т80Т- 


5638-A2), or equivalent into housing and install 


- bushing. 


£ 


2. Install the axle as described in this -Section under 


Front Driving Axle-Installation. — 
DISASSEMBLY AND ASSEMBLY 
Cardan Туре U-Joints . ` 
7 Рог disassembly and assembly procedures for 


cardan-type U-joints refer to Section: 15-66, Driveshaft 
‚ Single Snap Ring Туре U-Joint. = 
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Carrier | T . 
NOTE: When changing ratios on the 44 Series front 


drive axle, it may be necessary to change the 
differential case along with the ring gear and drive 


‚ - pinion. Ratios 2.72 to 1 up to 3.73 to 1 incorporate а 
. - A thick differential case flange and a thin ring gear (Fig. 
· 35). Ratios 3.92 to 1 up to 4.09 to 1 incorporate a thin 
differential case flange and à thick ring gear (Fig: 35). 


Disassembly 


1. .Remove the. left hand. axle arm assembly as 
described in this Section under Removal. and 
Installation. . ` 


2. ` Loosen the bolts retaining the carrier to the axle 
arm and drain lubricant. Remove the bolts retaining 
the support arm to the carrier and remove the 
carrier. 


3. Place the carrier in a holding fixture, remove and 
clean all gasket surfaces. and remove the bearing 
caps (Fig. 36). Note the matched numbers or 
letters stamped on the cap .and carrier. These 
numbers or letters must be matched upon 

_ assembly. . ы u 


SPREADER TOOL DIAL INDICATOR . 
TOOL-4000-E | TOOL.4201-C 


FIG. 36 Removing Bearing Caps. ы . FIG. 37 Installing Spreader >: Т 
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4. Mount Spreader Tool-4000-E and Spreader Брина 
| Adapter T80T-4000-B on carrier. Place a dial | OVER 
. indicator, TOOL-4201-C or equivalent, on the | D81T-4628-D INNER (MODEL 50) 
carrier and spread the housing. (Fig. 37). Do not | 0817-4628-0 OUTER (MODEL 44 АМО 50) 
spread the carrier over 0.25тт (0.010 inch). А 


5. Remove the differential case from the carrier. It 
may be necessary to pry the case from.the carrier 
with pry bars. Use caution to avoid damaging any 
machined surfaces. Remove and tag bearing cups 
to indicate from which side of the carrier they were 
removed. Remove the spreader tool. 


6. Turn the nose of the carrier up. Hold the end yoke 
. with Holding Tool T78P-4851-A or equivalent and 
ible the pinion nut and washer from the pinion 

shaft. ` | | | 


7. Remove the end yoke with T65L-4851-B, Yoke 
Remover. If the yoke shows any signs of wear in 
the area of seal contact, replace the yoke. 


8. Remove the drive pinion by tapping on the drive 
pinion shaft with a rawhide or plastic hammer. 
Catch the pinion to prevent damage to the pinion. 


CAUTION: Be careful not to damage the pinion 
bearing preload shims located on the splined 
end of the pinion. If damaged, replace with 
shims of equal thickness. Do not lose the 
shims. a р | 


Е48414А ” | ` 
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FIG. 40 Differential Side Bearing Removal 


9. Remove the drive pinion oil seal from the carrier 
bore by using Bearing Cup Puller, T77F-1102-A, 
and Slide Hammer, T50T-100-A or equivalent (Fig. 
38). Replace the oil seal with a new seal during 
assembly. 


10. Remove the outer pinion bearing and the oil slinger 
from the carrier input bore. | 


Remove the pinion bearing preload shims. Make 
sure all shims are removed from the carrier. 
Replace any damaged shims. Shims are available 
in thicknesses of 0.08, 0.13, 0.25 and 0.76mm 
(0.003, 0.005, 0.010 and 0.030 inch). | 


11. Remove the inner pinion bearing cup and baffle 
| | а= T" using Pinion Bearing Cup Remover, D81T-4628-C 
"BEARING CUP Е Р | _ | (Model 44 axles) ог D81T-4628-D (Model 50 axles) 

ТА = T | and Driver Handle, D81L-4000-A ог equivalent 
e TEE x en | (Fig. 39). Drive the bearing cup out of the bore. 


NOTE: Oil baffle and shims are located between: 

; f the inner bearing cup and carrier bore. Be careful . 
OIL SEAL | not to damage the shims when removing the 
T. bearing cup. If any shims are damaged, measure 
the thickness and replace with shims of equal 
thickness. 


12. Turn the nose of the carrier down and remove the 
outer pinion bearing cup. Drive the cup from the 
carrier using Pinion Bearing Cup Remover D81T- ` 
тшше | | MEE : 4628-D (Model 44 and 50 axles) and Driver Handle 
FIG. 38 Oil Seal Removal · к шағы | D81L-4000-A or. equivalent (Fig. 39). | 
| | DAVE СКАНАМ ІКС. 2012 
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FIG. 41 Drive Pinion Bearing Removal 


13. 


14. 


15. 


16. 


17. 


Remove the differential. сазе bearings and shims 
from the case. Place Step Plate, D80L-630-5 ог 
equivalent under bearing to protect the bearing. 


Install Universal Bearing Remover, D81L-4220-A . 


(or equivalent) and remove the bearing as shown in 
Fig. 40. Turn the case over and remove the other 
bearing. 


Wire the shims, bearing cup and cone together and 
identify from which side of the differential case they 
were removed. If any shims are damaged, replace 
with new shims upon assembly. 


Place a few shop towels over the vise to prevent 
the ring gear teeth from being nicked, after it is free 
from the case. Place the case in a vise. Remove 
the ring gear bolts. Tap the ring gear with a rawhide 
hammer to free it from the case. Remove the case 
and ring gear from the vise. 


. NOTE: Whenever removing the ring gear bolts, 


discard the bolts and replace with new bolts upon 
assembly. | 


Remove the bearing and oil slinger iom the drive 
pinion with Universal Bearing Remover, D81L- 


. 4220-A or equivalent (Fig. 41). 


Inspect all parts for damage and replace as 
required. 


. Total Differential Case Endplay 
Assembly 


1. 


Attach the ring gear to the differential case using 
new bolts. Tighten bolts alternately and every to 


68-81 N:m (50-60 ft-Ibs). 
_ Clean the trunnions on the differential and install 


the Master Differential Bearings D81T-4222-B for 


© Model 44 axles ог D81T-4222-C or their 


equivalents for Model 50 axles (Fig. 42) onto the 


differential case. Remove all burrs and nicks from 
hubs so master bearings rotate freely. | 


Place’ the differential case into carrier. (without 
pinion). The differential case should move freely in 
the carrier. Mount dial indicator (D78P-4201-B or 
Tool-4201-C, or equivalent) against the differential 
case flange as shown in Fig. 43. Locate the tip of 
the indicator on the flat surface of one ring gear 


bolt. Force the differential case toward the dial 


indicator as far as possible and zero the dial 


indicator with force still applied. 
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FIG. 43 Checking Differential Case Endplay 


NOTE: Dial indicator should have a minimum travel 
capability of 5.08mm (0.200 inch). 


4. Force the differential case: away from the dial 
indicator as far as it will go. Repeat this procedure 
until the same reading is obtained. Record the.dial 
indicator reading. This reading indicates the ` 
amount of shims needed behind the differential 
side bearings to take up total clearance between 
the differential bearing and case. This reading will 
be used under Pinion and Ring Gear Backlash. 


5. Remove the differential case from the carrier. Do 
not remove the master differential bearings at this 
time. 


Drive Pinion Installation 


Two separate adjustments affect drive pinion and ring . 
gear tooth contact. They are pinion depth (location) апа 
backlash. The: pinion locating shim pack is installed 
between the drive pinion inner bearing cup and carrier 


housing (Fig. 44). This shim pack and inner oil slinger 


and oil baffle controls the position of the pinion. Adding 

shims moves the pinion toward the ring gear and 
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FIG. 44 Ring Gear and Tooth Contact 


removing shims moves the pinion away from the ring 
gear. 


Ring gears айй. pinions e are » supplied in matched sets 


with standard or metric markings (Fig. 45). ` 


On the face of each drive pinion is marked a plus | 


figure (+), a minus figure (-) or a zero (0). These figures 


indicate the position for each gear set. The position is ` 


determined by the amount of shims between the inner 
pinion bearing cup and A ids bore. Refer to the 
charts in Figs. 46 and 4 


For example, if a new pinion is ; marked. ‘positive’ +3 


(+8- metric) and an old pinion is marked 'O', shims) | 
measuring (0.003 inch) 0.08mm must Бе removed . . 
between the drive pinion and inner pesnng; cup and . 


retainer. 


- If the old ring and piniori shim Мез is used, measure | 


the slinger and baffle and each shim separately and add 
each shim measurement to total the original 
measurement. Replace the old shims with new shims 
that equal. this measurement. 


If à new ring and pinion is being installed, note the 


plus: (+), minus (-) or zero (0) marking on the button of 
the pinion. Refer to the chart in Fig. 46 or Fig. 47. Add or 
subtract shims, according to the chart to compensate 
for differences between the old and new pinion. - 
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FIG. 45 Ring Gear and Drive Pinion—Standard and 


Metric 


A new.ring gear and drive pinion is always installed as 


a matched set and never separately. Be sure that the: 


same matching number appears on both the drive 


pinion and ring gear. 


Install the correct shim pack of the drive pinion rand 
place the pinion in the carrier. Check pinion depth. 


Depth Gauge Check 


1. Refer to Fig. 48 for- the correct tools for the 
particular axles. 


NOTE: If any of the gauge surfaces become 
nicked, the high spots must be removed with a 
medium India oilstone to ensure no erroneous 
readings. 


2. Install inner and iter pinion -cups with Forcing 
Screw Т75Т-1176-А and Pinion Bearing Cup 
Replacers, T80T-4000-D, (inner cup) and Т80Т- 
4000-E. (outer cup) or equivalents (Fig. 51). 


3. Place a new rear pinion bearing over the proper 


aligning adapter and insert into the pinion bearing 
retainer assembly. Place the front pinion bearing 
(new or used if in good condition) into the bearing 
cup in the carrier and assemble the handle onto 
the screw and hand. tighten. Note the 3/8 inch - 
square drive in the handle to be used for obtaining 
the proper pinion bearing preload. 


- 4. Center the proper ‘gauge tube into the differential 


bearing bore. Install the bearing caps and tighten > 
to proper specifications. To preload the bearing, 
tighten the handle to 2.3-4.5 М-т (20-40 in-Ibs). 


5. Using a feeler gauge tool or shims, select the 
thickest feeler shim that will enter between the 
gauge tube and the gauge block. Insert the feeler 
gauge or shims directly along the gauge block to 
insure a correct reading. The feeler gauge fit 
between the gauge tube and the gauge block 
should be a slight drag- type feeling. 


6. After the correct shims or feeler gauge feel is 
obtained, check the reading and this is the 
thickness of shim(s) required providing that upon 
inspection of the service pinion. gest the button is 
etched ''0". | 


NOTE: If the service pinion gear is marked with a 
plus (+) reading, this amount must be subtracted 
from the thickness dimension obtained in step 5 
(Example: +2 фе 
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FIG. 48 Depth Gauge Tool Selection ` . 


. If the service pinion gear is marked with a minus (-) 


reading, this amount .must be added to the : 
thickness dimension obtained in step 5 (Example: 


` —2 (40.002). 


In addition you must use the exact same new rear . 


_ pinion bearing that was used іп the previous steps. 
7. „Measure shims with а micrometer to verify the 
. Shim size. Place the oil slinger (if used) (Fig. 49) on 
..-the pinion and press on the bearing. Use T53T- 


4621-B, Pinion Bearing Cone Replacer for Model 





OIL: 
BAFFLE ` 


OIL. 


SLINGER - 


J^ Е7115-1А 


FIG. 49 Baffle and-Oil Slinger Positions .. | 

22244 Axles апа T75L-1165-B, Axle Bearing/Seal 
. Plate. (or equivalent tools) as shown іп Fig. 50. : 
NOTE: If. a baffle and/or slinger is used, replace" 


with. a new one upon assembly and measure as 


' part Of the shim: stack. 


After following these procedures, -continue to. build 
the remaining components with proper pinion and. 


- 


" differential bearing preload torques and ring gear 
- ^ backash. сз. ` SUE S СЕ 


Bearing Cup and Drive Pinion Installation ^. -- 


Р 


Clean the bore, апа if installed; remove the. сир... 


Place the oil baffle first and the required amount of - 


shims in the inner pinion bearing bore and drive the 


“inner pinion bearing cup in place with special Tool 


T80T-4000-D, Inner. Pinion Bearing Cup Replacer . 


. (for Model 44 axles) or T80T-4000-F (for Model 50: 
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50 Drive Pinion Bearing Installation 
FORCING SCREW BEARING CUP REPLACER - OUTER 
22247 T75T-1176-A 4000-Е 


22 BEARINGCUP 02 
© | ВЕР АСЕН - INNER 
. T80T-4000-D (MODEL 44) 
твот: 4000-Е (MODEL 50) . 


. Е4843-1А 


51 Pinion: Inner and. ‘Outer Cup Installation | 


| ахіев) апа Forcing | Screw ` 175Т-1176-А (ог 
= equivalents). Be careful not to cock. the cup. 


-Place the outer pinion cup into the carrier and drive. 


in place with special Tool T80T-4000-E or 


- equivalent. For Model 44 and 50 axles Outer Pinion 
. Cup Веріасег, instali Forcing Screw T75T-1176-A: 


or equivalent and draw the cups into the bore (Fig. 


_ Front Drive Axles—Dana. Model 44 and 50 





FIG. 


15-34-23 


PINIONOIL o 
SEAL REPLACER 
T80T-4000-C 


Е4222-1А 


52 Pinion Oil Seal Installation 


| Lubricate the ends of outer pinion Dedma rollers 


` with Long Life Lubricant, C1AZ-19590-BA (ESA- 


M1C75-B) or equivalent. Install the outer bearing 


‚ cone in place in outer bearing cup. 


Install the inner bearing cone and slinger on the 


_ pinion. Drive the bearing on the pinion shaft until - 


fully seated using T53T-4621-B (Model 44 axles) 
and Axle Bearing/Seal Plate, T75L-1165-B or ` 
equivalents as shown in Fig. 50. | 


‘Drive Pinion Preload Check ` 


Measure original preload shims and replace with 


_ new shims of equal size. 


Install {ће pinion into the carrier. 


| Install new. preload shims over the pinion. Install | 


the outer pinion bearing cone and ой slinger. 


: Assemble end yoke, washer, deflector, and slinger 


on pinion shaft and align with special Tool Т8ЗТ- 


` 4851-A and T78P-4851-A, Companion Flange 


Holder (or equivalents) to seat the yoke (Fig. 53). 
install à new pinion nut and. tomen nut to 271 -298 


. N: m (200-220 ft. 1b). ` 


Rotate pinion nut with an inch-pound torque 


wrench. Rotating torque should be 2.25-4.52 Nem · ~ 


`. (20-40 in-Ibs). To increase preload, remove shims. ` 


` To decrease preload, add shims. , 
_ Install the Gauge Tube, D80T- 4020-F47 (for Model i 


44 axles) or T80T- 4020-F41 or equivalents (for 
Model 50 axles). Install bearing caps and den to 
108-122 М-т (80-90 ft-Ibs). 


. . With the drive pinion at the correct depth, remove 


the yoke with Holding Tool, T78P-4851-A and Yoke 


. "Remover, T65L- 4851 -B. Remove the yoke, nut and 


washer. . | 
Coat the. oil seal with. нурба Gear Lubricant, 


` C6AZ-19580-E (ESW-M2C105-A) or equivalent. . 
~ Install the drive -pinion oil seal with. Т80Т-4000-С, | 
Оі Seal Replacer (Fig. 52). After installation, make 


; sure the garter spring didn't pop out. If the garter ` 
‚ spring pops out, remove and replace the seal. 


` Install the yoke with Companion Flange Replacer, ` 
"^ T83T-4851-A (Fig. 53). Install washer and nut and 


tighten nut to 271 -298 N: m oa -220 ft- ssh 


Differential Case 
—: 


- Place differential case in vise and drive out lock pin 


` that retains the pinion mate shaft to case (Fig. 54). 
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FIG. 54 Removing Lock Pin 


2. 


„з 


4 


Remove drive n mate shaft with | a drift Fig. 
55). | ғ 


Rotate the Биба таїе aoa and side gears until 
the pinion mate gears turn to the windows of the 


_ case. Remove pinion mate gears. and sphenical 


washers (Fig. 56). - 


Lift ‘side gears and thrust washers from case. 


Assembly 


no 


" "washers, hub and thrust face of. side gears. 
Lubricate’ pinion mate gears and spherical washer ` ` 
with Long-Life Lubricant, C1AZ- 12220; BA ia TM 


Inspect case parts for signs of wear. If wear exists 
on all parts, replace the. entire differential case 
assembly. If one gear shows signs of wear, replace 


both pinion mate „апа side. gears as а set. 


Apply grease Long-Life Lubricant, C1AZ- 19590- BA 


(ESA-M1C75-B) or equivalent to side gear thrust 


М1С75В) ог equivalent. 


Hold side gears in place in case with опе hand апа. 


install pinion mate gears and spherical washers 
with other hand. Rotate the side gears and pinion 
mate gears until the holes. in the washers and 
pinion mate gears. line up exactly with the holes in 
the case. | й 


~ 


А 


Жош? 
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Е7155-А | 


FIG. 56 Removing Pinion Mate Gears 


4. Insert the pinion mate shaft in the case. Make sure 
‚ the lock pin.hole in the shaft lines up with the lock 
pin holes in the case. 


5. Insert lock pin. Peen some metal of the case over 
` the pin to lock. it in two places 180 degrees apart. 
^. Note the location of the slot in- the lock pin. Peen - 
90 degrees from siot. | 


Differential Case 


Assembly to Carrier 


Pinion: and Ring Gear Backlash- 
1. Assemble ring gear to differential case. Use new 


bolts and tighten alternately and evenly to 61-81 
2 Мат (45-60 ft. Ib). 


.2. Place the differential case into position in the 


carrier. (Master bearings should still be installed.) 


3. Force the differential case away from the drive 

+  pinion gear, until it is completely seated against the 

. cross bore face of the. carrier. Position a dial 
indicator so the indicator tip rests on a differential ` 
case bolt as Shown in Fig. e 550 the dial ` 
indicator. | 


4.4. ` Force: ring. gear against pinion gear. Rock ring gear | 


slightly to make sure gear teeth are іп contact. 
Then, force ring gear away from drive pinion gear, 
making sure the dial indicator returns to zero. 
Repeat. this procedure until the dial indicator 
reading is the same. This reading reveals the 
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FIG. 58 Ring Gear and Backlash Check 


| DIFFERENTIAL 
BEARING REPLACER 
.  T80T40009 ^ 


E4224-18 





E7156-1A 


. amount of shims necessary between the 
. differential case and differential bearing on the ring 


_ - gear side. 


Remove the differential- case from the carrier and 
remove the master. bearings from the case. 


As determined in step 4, place the required amount . 


of shims on the ring gear hub of the differential 
case. For example: If the reading in step 4 was 
1.14mm (0.045 inch), place 1.14mm (0.045 inch) 
amount of shims on the hub of the ring gear side of 
. the differential case.: 


Install the bearing cone on 1 the hub of the ring gear 
side of the differential case. Drive the bearing onto 
the hub using Differential Side Bearing Replacer, 
T80T-4000-J or equivalent as shown in Fig. 57. 


To determine the correct amount. of shims to be 
placed on the hub of the drive pinion side of the 
differential case, subtract the reading obtained in 
step 4 from the Differential Total Case Endplay. 
Total Case Endplay was determined in steps 3 and 
4 of Differential Total Case Endplay. When this 
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FIG. 


. 10. 


41. 


12. 


13. 


14. 


15. 


16. 
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59 Bead Surface 


‚ amount is determined, add 0.26mm (0.010 inch) to 


the amount. This is the required amount of shims 


to be placed on the hub of the drive pinion. side of. — 


the ` differential case. 


For example: Total Case Endplay was 2.30mm 
(0.091 inch). The reading in step 4 was.1.14mm 


(0.045 inch), and. when subtracted from 2.30mm ` 
(0.091 inch) gives 1.16mm (0.046 inch), 0.26mm 
(0.010 inch) is added to give 1.42mm (0.056 inch) 


. amount of shims to be placed on the hub of the 


drive pinion side of the differential case. . 


Place the required amount of shims on the hub of 
the drive pinion side of the differential case. 


Install the bearing cone on the hub of the drive | 
pinion side of the differential case. Place Step 


Plate, D80L-630-5 or equivalent on the ring gear | 


side bearing to protect the bearing. Drive the 
bearing onto the hub of the drive pinion side of the 
differential case using Differential Side Bearing 
Replacer, T80T-4000-J (or equivalent). | 


Install bearing cone on the pinion side of the . 
differential case with special Tools T80T-4000-J or 
equivalent, Differential Bearing Replacer (Fig. 57). 
Place the Pinion Bearing Cone Неріасег, T53T- 
4621-C or equivalent, on the ring gear bearing to 
prevent damage. 


Install the differential bearing cups on the bearing 
cones. 


With the spreader and dial indicator installed 
on the case, spread the carrier housing but do 


. not exceed 0.25mm (0.015 inch). 


Install the differential case in the carrier. ЇЇ 


. necessary use a rawhide or plastic hammer to seat 


the differential case into the carrier housing cross 


` bore. With partial and non-hunting/partial ring gear | 


and. pinion sets, align the marks on the ring gear 
and drive pinion. Be careful to not nick the teeth of ` 
the ring gear or pinion. Remove the =proneer and 
dial indicator from the case. 


Install bearing caps and bolts. Make sure the 
letters or numbers stamped on the caps ` 
correspond in both position and direction with the ` 


letters or numbers Xi nus into the carrier. . - 


Tighten bolts to 108-122 N-m (80-90 ft. Ib). 


Install dial indicator Tool 4201-С or equivalent on `. 
the case as shown in Fig. 58. Check ring gear and . 
pinion backlash at three equally spaced points on 
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DIAL: INDICATOR 
`078Р-4201-В | 


Fig. 60 Checking: -Backlash 


‚ the ring gear. Backlash tolerance is 0.13- 0.23mm 
`(0.005-0.009 - inch) and cannot vary more than 


0.08mm (0.003 inch) between the three points. If ' 


backlash is high, the ring gear must be moved 


closer to the pinion, by moving shims to the гіпо i 


gear side from the opposite side. If backlash is low, 
the ring gear must be moved away from the pinion 

. by moving shims from the ring gear side to the 
opposite. side. 


17. Obtain a gear tooth contact pattern check as ` 


outlined under 'Gear Tooth Contact Pattern Check' 


is Section prior to eee reassembly (Fig. - 


18. Apply a bead 3.175- 6.35mm (1/8- 1/4 inch) high 


and 3.175-6.35mm (1/4-1/2 inch) wide of Silicone 


Rubber sealant, D6AZ-19562-A (clear) or -BA 
(black) (ESB- M4G92-A and ESE-M4G195- A) or 
equivalent on the mating surfaces of the carrier 


. mounting face support arm as shown in Fig. 59.” 


Allow one hour curing time after the axle 
. carrier is assembled to the axle arm before 
. installing lubricant and. operating vehicle. 


19. Mount the: differential assembly to the left hand. 
axle arm, using 2 guide pins being careful not to 


‚ smear gasket sealant. Install and tighten bolts to 
41-54 N:m (30-40 ft. Ib). Use new bolts with 
encapsulated adhesive or wire brush the old bolts 
and apply thread-locking compound, Threadlock 
and Sealer, ЕОА7-19554-АА (ESE-M4G204-A) or 


equivalent. Install support arm tab bolts to side of . 
carrier and tighten to 115-136 М-т (85- 100 ft-Ibs). 


| Gear Tooth Contact Pattern Check 


1. When rolling a tooth pattern, use a special marking 
compound (tube) to obtain gear tooth mesh 
contact pattern. 


2. To check the gear tooth contact, paint the gear 
teeth with the special marking compound. 


NOTE: A mixture that is too wet will run and smear, too 
dry ч mixture cannot be pressed out from between the 
teet 


3. Rotate the ring gear (use a box wrench on the ring 
| gear attaching bolts as а lever) several complete 
revolutions in both directions or until а clear tooth 
contact pattern is 5 obtained. 
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'NOTE: 
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4. Certain types of gear tooth contact patterns on the 
ring gear indicate incorrect adjustment. Incorrect 
adjustment can be corrected by readjusting the 
ring gear and/or the pinion. ` ` 


5. Fig. 61 shows acceptable tooth patterns for all 


axles. In general, desirable tooth patterns should 
have the following characteristics: 


A. The drive pattern should be fairly well centered 
. On the tooth. 


B. The coast. pattern should. be fairly well 
centered on the tooth. 


C. Some clearance between the pattern and the 
top of Ше tooth is desirable. 


D. There ‘should - be no hard lines where the 
pressure is high. 


6. Ап individual gear set need not conform exactly to 

the ideal pattern to be acceptable. Any 

_ combination of drive and coast patterns shown is 
acceptable. 


7. Since each gear set rolls a ‘chavactenstic Dalla 

the patterns shown are considered acceptable and 

. Should be used as a guide. The drive pattern is 

rolled on the convex side of the tooth, and the 
coast pattern is rolled on the concave side. 


The movement of. tooth contact patterns with - 


| changes in: shimming сап be summarized as follows: 


‘A. Thinner shim, with the back lash set to 
- specification, moves the pinion farther from the 
ring gear. 


B. Thicker shim, with the’ back lash set to 
.. Specification, moves the pinion closer to the 
ring gear. 


С NOTE: When making pinion position changes, shine 


should be changed in the range of .05mm (.002 inch) to 
10mm (004 даш чш сос pattern has: been | 
obtained. 


8. If the pinion positioning shims are correct: - 


e Decreasing backlash moves the ring gear closer 
to the pinion. Drive pattern (convex side of gear) 
moves slightly lower and toward the toe. Coast 
pattern (concave side of gear) moves lower and 
toward the toe. 


ө Increasing backlash moves the ring gear away 
from the pinion: Drive pattern moves slightly 
> higher and toward the heel. Coast гео moves 
higher and towards the heel. 


If the patterns are not correct, пае іһе 
changes ав indicated. Тһе differential case and drive 
pinion will have to be removed rom the carrier поч 


to change a shim. 


9. Check ring деаг. backlash: py installing. a dial 
indicator on the carrier housing. Check ring gear 
and pinion backlash at three. equally spaces points 
on the ring gear. Backlash tolerance is 0.23mm. 
(0.005-0.009 inch) and cannot vary more than 
0.08mm (0.003 inch) between the three. points. If _ 
backlash is high, the ring gear must be moved 
closer to the pinion, by moving shims to the ring 

` gear side to the opposite side. If backlash is low, 
the ring gear must be moved away from the pinion 
by moving shims from the ring gear side to the. 
opposite side. | 
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ACCEPTABLE TOOTH PATTERN LIMITS 
| | ANY COMBINATION OF DRIVE AND COAST. 
TOE’; о РАТТЕВМ$ SHOWN PERMISSIBLE 


TOE 











FULL LENGTH DRIVE 'FULL LENGTH COAST 





TOE DRIVE .. HIGH TOE DRIVE . TOE COAST HIGH ТОЕ -COAST 








LOW TOE DRIVE ` HIGH COAST LOW TOE COAST 





LOW DRIVE 





ЖЕ DRIVE `. 3 B 4 COAST | “Е8195-2А 


FIG. 61 Acceptable Gear Tooth Pattern. Limits—Dana Axles . 


NOTE: When a change in backlash is required, pack should be changed by .15mm (.006 inch) as a 
backlash shims should be changed in the range of 1-1/ ^ starting point. The actual amount of backlash change | 


2 times the amount of backlash required to bring the obtained will vary dependina upon the ratio and aear ` 
gears into specification. For example, if the backlash че — Е gear. 


needed to be changed by .10mm (.004 inch), the shim 
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.DRIVE SIDE ‘COAST SIDE 


"HEEL ТОЕ | TOE | HEEL 


BACKLASH CORRECT. ` f 
ТНІММЕН РІМОМ POSITION SHIM 
SHIM REQUIRED. ` 


“LENGTHWISE `- 
BEARING 
АВС." 


BACKLASH CORRECT. 
ТНІСКЕН РІМОМ POSITION 
SHIM REQUIRED. | 


“ROOT. RING GEAR TOOTH 


THICKER PINION POSITION SHIM WITH THE BACKLASH 
CONSTANT MOVES THE PINION CLOSER TO THE RING GEAR. 
DRIVE PATTERN MOVES DEEPER ON THE TOOTH (FLANK | 
CONTACT) AND SLIGHTLY TOWARD THE TOE: » 
COAST PATTERN MOVES DEEPER ON THE TOOTH AND TOWARD 
THE HEEL: ` 

<< THINNER PINION POSITION SHIM WITH THE BACKLASH 
CONSTANT MOVES THE PINION FURTHER FROM THE RING ` 
GEAR. 


DRIVE PATTERN MOVES TOWARD THE TOP OF THE тоотн 
(FACE CONTACT) AND TOWARD THE HEEL. 

COAST PATTERN MOVES TOWARD THE TOP OF THE TOOTH 

AND SLIGHTLY TOWARD THE TOE. E8197-1A 


DRIVE SIDE = COAST SIDE 
HEEL . _-* TOE . TOE HEEL 


› . 


- PATTERN INTERPRETATION 
(RING GEAR) 


NORMAL OR DESIRABLE PATTERN. THE 
DRIVE PATTERN SHOULD BE CENTERED ON 
THE TOOTH. THE COAST PATTERN SHOULD  . | - 
ОЕ E цо nA ае FIG. 63 Pinion Positioning Shim—Adjustment 

SHOULD BE SOME CLEARANCE BETWEEN . “° ` | I | 7 
THE PATTERN АМО THE ТОР OF THE ТООТН. ` 





THE TOE OF THE GEAR TOOTH IS THE PORTION OF THE TOOTH 
SURFACE AT THE END TOWARDS THE CENTER. THE HEEL OF 
THE GEAR TOOTH IS THE PORTION OF THE TOOTH SURFACE AT 
THE OUTER END. THE TOP LAND OF A GEAR TOOTH IS THE 
SURFACE OF THE TOP OF THE TOOTH. 


. DRIVE SIDE | COAST SIDE 





E8196-1A 
с -% PINION POSITION SHIM CORRECT. 
FIG. 62 Acceptable Gear.Tooth Patterns—All Dana . Е | | БЕ НЕАЗЕ BACKLASH. 

Driving Axles ` ` о tas | 


y ` 


| PINION POSITION SHIM CORRECT. 
INCREASE BACKLASH. 


f D 3 HIGH BACKLASH IS CORRECTED BY MOVING THE RING GEAR 
: “ | | zm CLOSER TO THE PINION. LOW BACKLASH IS CORRECTED BY MOV- 
Ec 45% I à jx E ING THE RING GEAR AWAY FROM THE PINION. THESE CORREC- . 
| | М TIONS ARE MADE BY SWITCHING SHIMS FROM ONE SIDE OF THE 
Í DIFFERENTIAL CASE TO THE OTHER. | 


E8198-1A 





FIG: 64 Ring Gear Positioning. Shim—Adjustment. 
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SPECIFICATIONS 


` ^ Description | 

Slide Hammer А 
Slide Hammer 

| Blind Hole Puller Set 
Forcing Screw | Needle Bearing Removal ` 
Collet — 1-1/4 — 1-1/2 Inch : .. Needle Bearing Removal 

| Sealer Puller Universal Nx. 

| Step Plate Differential Side Bearing Removal 

X. Bearing Cup Puller ° Oil Seal Removal 
^A Axle Bearing/Seal Plate . .. Drive Pinion Bearing Installation 

Forcing Screw Bearing. Cup Installation | 
Spanner Locknut Wrench Model 50 Inner Locknut Removal 

Spanner Locknut Wrench Model 44 Adjusting Nut Removal | 
Needle Bearing Replacer — :' Needle Bearing Installation 
Replacer  . Upper Ball Joint Installation ` 
Receiving Cup . Ball Joint Installation - — . 

Ball Joint Removal . 
Installing Cup Ball Joint Installation — F-150-F-250 
Receiving Cup . Ball Joint Removal — F-150-F-250 
Receiver Cup. | Ball Joint Installer — Ғ-350 

| Pitman Arm Puller Pitman Arm Removal 
Driver Handle | Cup Removal 
Spreader Adapter ` | Differential Case Removal and Installation 
Oil Seal Replacer | . Oil бегі Installation j^ 
Spreader Tool Differential Case Removal and Installation 


Application | 
Ой Seal Removal 
Needle Bearing Removal 
- Universal ~ . 


T50T-100-A 
D79P-100-A- | 
D80L-100-A 
- D80L-100-B - 
0801-1057 — . . 
'T58L-101-B | 

-  D80L-630-5 | 
T77F-1102-A 
T75L-1165-B 

2 T75T-1176-A 
D85T-1197-A | 
T86T-1197-A 
T83T-1244-A 

-  T80T-3010ü-A1  . 
T80T-3010-A3 | 
. Т80Т-3010-44 | 
D81T-3010-A 
D81T-3010-A 

| T80T-3010-A2 
T64P-3590-F 
D81L-4000-A 
T80T-4000-B - 
T80T-4000-C 
TOOL-4000-E 


` 
n a 
. x 






i 
, 
. 
` 
. 
: .. 
. 
` 
` 


, 


` ^ £ . 4 
. 
` 
Я А . 
. 
; . 


o 
“9 
m 
о 
г 
o 
m 
= 
< 
с) 
т. 
+ 
о 
о 
г 
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T80T-4000-D Bearing Cup Replacer Inner Bearing Cup Installation — Model 44 | 
T80T-4000-E 
7807-40005 
| | 
| 
Needle Веагіпа Installation — Bronco — Ғ-150-Ғ-250 | 
бегі Installation — Вгопсо — Ғ-150-Ғ-250 | | 
T80T-4000-W 
(тейл! — | Hane | eames — — O — —  — | 
ттл |  PhoDephhGag — — — | Tk —— — — — — — — S 
7807-4022: 
= 
| 
твото — | Sew — — |е Азиев — —  — 
De0T-4020-F49 _ 
| 
| 


CE5100-2F. . 
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SPECIAL SERVICE TOOLS (Cont'd) ` 










"ше |  Bemphn. — . — — ря —— - 
[ wü«miB . | Damar — | Ме о. 
[сим [байт — | бей о |. 
Taira | Wester Bearings _ | — AeAdusmens- Moi sf — — | 
[^ сте — . | Mester Bearings — — | Awe Adjustments — Moder — — | 
О тытвлвб . | C Prion Bearing Cone Replacer | Ое Pinion Bearing instalation — Model 44 _ 
[ inPaprB. — | Prion Bearing Cone Remover | — Аке Bearing Instalaton — — — — 





. D81T-4628-C . | - . Pinion Bearing Cup Remover: - . Inner Bearing Cup Removal — Model 44 


D81T-4628-D ` ` .. |nner Bearing Cup Removal — Model 50 
| ` Outer Bearing Cup Removal — 44 апа 50 


[ meamc — — — | оған  . — | — ]| 
16948578 — СЕСТЬ ПО 
трав | мы [| ранены — — — | 
Е ОИ Companion ООО ОЕ 








Pinion Bearing Cup Remover TIGE E 













. T78P-5638-A1 — — | Forcing Screw E | 
зем  — нан feme mmm u sss 
У mese — — — —| ангор —  — — — | ыма СТ” 
[левее ^^ |  BahmReus — ^^ | — Sammeln — — — 
ae ee 7 1 — = = 


T78P-5638-A4 О Recewercu [| Bushing Remova | 
T75L-500-B s Bench Mounted Holding Fixture | | 





"Universal ` 









" Т80Т-4000-К TEN 


| . ., Differential Bearing Remover. — — ie iss ee 
[тотар | nner Hb Bearing Cup Rep — — | ею — — — — — — 
[Гатка ter Bearing бейей — — | Faso 
TOPDA L— KesweCamPem [с 
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TORQUE SPECIFICATIONS — DANA FRONT DRIVE AXLE 

Description — —— 

Гроот ва оп — | әне 80-110 

Top Ball voin Nut | 195 Minimum) | 100 (Minimum) ` 
[End Yoro Nt — — | 272 _ 

[890 | 

5-100 | 



























Bearing Cap Bos | 

“Оймен Retaining Bons | arsa [3040 | 
[иебиз | мм | e | 
` | Support Arm Tabs to Carrier Bots | 115-136 - | 85- END | 
DANA AXLE ADJUSMENTS MUN | m | | ү 
Depo [Specification 
2.25-2.43 Nem (20-40 indbs): — 


Ring Gear Backlash 0.13-0.23mm (0.005-0.009 inch) 


No more than 0.08mm (0.003 inch) 
variation in any three places : 
LUBRICANT CAPACITY ® LEE RE | 
Жы | | Approximate Capacity; 2 
US. | Imperial | d 
| Pints ` Pints |. Liters | 


мм | 39 7 жасан 
Dara sors at 

















бапа 80—185 | — | 18 | 
(DUse Hypoid Gear Lubricant, С6А2-19580-Е (Е5У/-М2С105-А) or 
equivalent. | i 
b, 4 | _ CE4125-1D 
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Traction-Lok Differential—Ford 8.8 Inch Ring Gear ` 15-41-1 
SECTION 15- H Traction-Lok Differential—Ford 8. 8 
Inch Ring Gear 
SUBJECT ` |^. ^. PAGE SUBJECT ` PAGE 
ADJUSTMENTS | EN | DIAGNOSIS AND TESTING Я 
Bench Torque Test ..... PERROS 15-41-8 Limited-Slip Differential Operation Check .... 15-41-2 
Clutch Pack Preload Adjustment ............ 15-41-3 DISASSEMBLY AND ASSEMBLY 
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Operation РВИ РЕТ Р 15-41-1 


|. VEHICLE APPLICATION 


All E-150, F-150 апа Bronco Vehicles Equipped with ` 
8.8 Inch Ring Gear Axle: 


VEHICLE APPLICATION ..................... ‚ 15-41-1 





DESCRIPTION АМО OPERATION 


Description 


The Limited Slip axle assembly, except for the 
differential case and its internal components, iS 
identical to the conventional axle. 


The Limited Slip differential employs two sets of 
multiple-disc clutches to control differential action. 
The side gear mounting distance is controlled by 
Seven plates on each side: four steel, three friction, 
and one steel shim. This steel shim is of the 
selective type to control side gear position. 


The plates are stacked on the side gear hub and 
are housed in the differential case. Also located in 
the differential case, between the side gears, is a 
one-piece pre-load spring, which applies an initial . 
force to the clutch packs. Additional clutch capacity 
is delivered from the side gears thrust loads. Splined 
plates are splined to the side gear hubs which, in 
turn, are splined to the left and right axle shaft. The 
eared friction plates are dogged to the case, thus, 
the clutch packs are always engaged. ` 


Operation 


The pressure. between clutch gisiós opposes 
differential action at all times. When the vehicle 
turns a corner the clutch slips, allowing normal 
differential action to take. place. Under adverse . 
weather conditions, where one or both wheels may 
be on a low-traction surface such as snow, ice or 
mud, the friction between the clutch plates will 
transfer a portion of the usable torque to the wheel 
with the most traction. Thus, the wheel that is on ice 
or snow will have a tendency to operate with the 
opposite wheel in a combined driving effort. 


SECTIONAL VIEW OF DIFFERENTIAL ASSEMBLY 


MULTIPLE-DISC 


PRELOAD SPRING 
: CLUTCH SETS 


` DIFFERENTIAL 
SIDE GEAR 


DIFFERENTIAL 
PINION GEAR | 
ү е. Е4975-1С 


САЧТ!ОМ: Extended use of other than 
conventional spare tires on a Traction-Lok rear 
axle could result in reduction in effectiveness | 
(bias torque). This loss of effectiveness does 


not affect normal driving and should not be 


noticeable to the driver. However, extended 
usage will reduce the ability of the axle to. 
provide added traction on slippery surfaces. 
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DESCRIPTION AND OPERATION (Continued) 


. DIFFERENTIAL ASSEMBLY 





` Traction-Lok Differential—Ford 8.8 Inch Ring Gear 


15-41-2 


| EI е DIFFERENTIAL 
COMPONENTS — , "MIFEERENTIALTEASE: CLUTCH-PACK SHIM 
| 4A324 
! 
DIFFERENTIAL 


SHAFT (ОСК BOLT ` 
387426-S100 . 


DIFFERENTIAL 

_ PINION GEAR 
"THRUST WASHER 
x 4230 


DIFFERENTIAL 
PINION SHAFT— 
421. 


Noise Acceptability . 


A gear-driven unit (especially on a drive axle) will ` 


_ produce a certain amount of noise. Some noise is 
. acceptable and may be audible at certain speeds or 


under various driving conditions. For example, as on 


a newly paved blacktop road. The slight noise is in 


no way detrimental to operation of the rear axle and. 


must be considered normal. 


NOTE: Vehicles equipped with a Limited-Slip - 


differential may exhibit a slight stick-slip noise on 
. tight turns after extended highway driving. This is 


. considered acceptable and has no detrimental 


|^ effect. | 

















` DIFFERENTIAL 









CLUTCH PACK 
4767 
S-SHAPED 
PRELOAD SPRING 
| _ DIFFERENTIAL PINION: 
. -. GEAR АМО THRUST. WASHER 
DIFFERENTIAL - 42145. o 
SIDE GEAR 
4236 
E5076-2D 


DIAGNOSIS AND TESTING 





Limited-Slip Differential Operation Check - 

A Limited-Slip differential can be checked for 

- proper operation without removing the differential 
from the axle housing. ` D 





1. Jack up one rear, wheel and remove the wheel 
"^. Cover. Install Torque Tool, T59L-4204-A or 
equivalent on the axle shaft flange studs as 






. shown. 
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DIAGNOSIS AND TESTING (Continued) 
























. Usingatorque wrench of at least 271 М-т (200 
. ft-lbs) capacity, rotate the axle shaft. Be sure 
that the transmission is in Neutral, one rear 
wheel is on the floor, and the other rear wheel is 
raised off the floor. The break-away torque 
required to start rotation should be at least 27 
М-т (20 ft-lbs). The initial break-away torque 
may. be higher than the continuous turning 
torque, but this is normal. The axle shaft should 
turn with even pressure throughout the check 
without slipping or binding. If the torque reading 
is less than specified, check the differential for 
proper assembly. .. | 


WARNING: А VEHICLE EQUIPPED WITH А 
LIMITED-SLIP DIFFERENTIAL WILL ALWAYS 
HAVE BOTH WHEELS DRIVING. IF, WHILE THE 
VEHICLE IS BEING SERVICED, ONLY ONE 
WHEEL 15 RAISED OFF THE FLOOR AND THE 
REAR AXLE IS DRIVEN BY THE ENGINE, THE 
WHEEL ON THE FLOOR COULD DRIVE THE 
VEHICLE OFF THE STAND OR JACK. 


/( Z, 


TORQUE TOOL Oy (С | 


T59L-4204-A \ \ 


0o. 277.7 Е5121-1С ` 











: ADJUSTMENTS 


In-vehicle adjustments are possible on this unit 
without removing the differential case from the axle 
housing. If the operation check was not to 
specification, the following procedure can be used 
to correct the condition: · : . - | AME 


NOTE: Refer to Section 15-08 (Conventional 8.8 | 
inch Ring Gear Axle), for Exciter Ring Service on 
Antilock brake system equipped vehicles. | 








Clutch Pack Preload Adjustment 


NOTE: Before clutch pack preload can be adjusted, 
the axle shafts must be removed following the 
procedure in Section 15-08, Integral Carrier Axle— 
Ford Truck 8.8 Inch Ring Gear. The shafts must be 
removed completely from the housing so that the oil 
seals will not be damaged. After adjustment, install 
the shafts following the procedure in Section 15-08. 





WARNING: CARE MUST BE USED WHEN 
SPRING TENSION. 


. NOTE: A twelve inch extension is required to 





э” 
Ü 


With a suitable drift, drive the S-shaped preload 
spring half-way out of the differential case. 
. Rotate the differential case 180 degrees. Hold 
the S-shaped preload spring with a pair of pliers 
and tap the spring until it is removed from the 

differential. ғ 










REMOVING THE PRELOAD SPRING DUE TO THE . 












S$-SHAPED  — 
. PRELOAD SPRING | 


E5077-1A 





2. Using Gear Rotator T80P-4205-A or equivalent, 
. rotate the pinion gears until the gears can be 
removed from the differential. | | 





remove the pinion gears. ` 






. e PINION GEAR ROTATOR 
TOOL-T80P-4205-A 
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ADJUSTMENTS (Continued) 













NOTE: Do not use acids or solvents when cleaning 
- clutch components. Wipe components with a clean 
lint-free cloth only. | | | | 





Remove the right and left side gear апа clutch 
pack with the shim and tag them R.H. and L.H: 
Set them aside until Step 4. Clean and inspect 
the remaining parts of the differential case 
assembly for wear or damage. Replace parts as 
required. s yb 8 | 












RIGHT SIDE 
GEAR АМО. 
CLUTCH PACK 












DIFFERENTIAL _ 
CLUTCH PACK 







E5085-1A: 






Assemble the clutch packs (without shims) on 
the respective side gears. Pre-lubricate all . 
_ "friction plates with Additive Friction Modifier |: 
2С684А2-19В546-А (EST-M2C118-A) or. 

. equivalent. ы Же es 4 







- -LEFT SIDE 
GEAR.AND 
CLUTCH PACK 






NOTE: Do not mix clutch plates or shims from one 
side with the other. : | 









` CLUTCH PACK 


ut) 
ON ы. б қы, —, — 
if AN: Ф E 
оқы 0 








is hk | 
5ІОЕ GEAR 








: £5079-1A 









| packs for wear 


4. Clean and inspect the clutch 
and replace parts as necessary. 
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ADJUSTMENTS (Continued) 


Place the base portion of Traction-Lok Clutch . . 2 "TE 
Gauge, T87T-4946-A in a vise. Install the clutch | 'CLUTCH PACK 
pack and side gear (without the differential GNDISIBE OSAR 
clutch pack shim) over the base. 


BASE-TRACTION-LOK 
CLUTCH GAUGE 
T87T-4946-A 


E5723-18 


7. Install the disc of Traction-Lok Clutch Саиде, 
T80P-4946-A over the base and on ОР of the 
. clutch pack. ` | 


DISC-TRACTION-LOK 
CLUTCH GAUGE 
T80P-4946-A 


^. Е57244А | 
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| ADJUSTMENTS (Continued) . 


8. Install the top arin of Traction-Lok Clutch 
-Gauge,. T80P-4946-A over the disc and base 


` stud. 


TOP-TRACTION-LOK 
Ж; cdi CLUTCH GAUGE 
\ ) ee Aes, Т80Р-4946-А 





Е5725-1А 








Install the nut of Traction-Lok Clutch Gauge, 
.  T80P-4946-A over the top and base: stud. 
-- Tighten the nut to 6.7. М-т (60 in-Ibs)... 


TIGHTEN TO 
6.7 Nm 
(60 IN-L8) 


E5726-1A 


10. Using a feeler gauge, select the thickest blade . 
that will enter between the tool and the clutch 
pack. This rearing will be the thickness of iie 
‘new shim. | 


` NOTE: Ве sure to lubricate friction plates with the 
‘proper Additive Friction Modifier, C8AZ-19B546-A 


(EST-M2C118-A) or equivalent prior to reassembly. 


TRACTION- LOK 
CLUTCH GAUGE 


T80P-4946-A < 
< M 
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ADJUSTMENTS (Continued) ` 


212. Place the pinion gears and thrust washers 180 
degrees apart on the side gears. Install Tool 
T80P-4205-A or equivalent as shown. 


11. Install the right side-gear, clutch pack and new 
shim into the. cavity in the differential case. 
. Repeat this step for the left side. - SEC 













NOTE: A twelve inch extension is required to install 
| the pinion gears. 
RIGHT SIOE | 


. GEAR АМО 
CLUTCH PACK : 






PINION GEAR 
ROTATOR 
T80P-4205-A 






. LEFT SIDE 
GEAR AND 
CLUTCH PACK 





13. Rotate the tool until the pinion gears are aligned 
with the pinion shaft hole as shown. Hemove 
the too! from the differential case. | 


| e PINION GEAR ROTATOR 
TOOL-T80P-4205-A ` 


` Е5079-1А 


14. Hold the S-shaped preload spring up to the 
differential case window and with a soft-faced 
hammer, hammer the spring into position. . 
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ADJUSTMENTS (Continued) 


NOTE: Inspect the pre- -load spring for damage. 


| S ‘SHAPED PRELOAD SPRING 


^ Е6084-1А 


Вепсһ Toric Test 


A bench torque test must be made if the 
_ differential assembly has been removed from the 
axle and adjustments have been made. 


With the locker tools іп T59L-4204-A or equivalent ` 


check the torque required to rotate one side gear 
while the other is held stationary. 


The initial break-away torque, if original clutch 
plates are used, should be at least 27 N-m (20 


ft-lbs). The rotating torque required to keep the side ` 


gear turning with new clutch plates may fluctuate. 





TORQUE WRENCH ` 
OF AT LEAST 271 N:m 
(200 FT-LB) CAPACITY 


T59L-4204-A 
TORQUE TOOL Š 


. €5712-1C 


Traction-Lok Ditferential—Ford 8.8 Inch ia Gear 





REMOVAL AND INSTALLATION 


Дару апа installation procedures for the 
Limited-Slip differential axle shaft, axle shaft seal 
. and bearing, axle housing and pinion oil seal are the 
same as those for the Ford truck 8.8 inch ring 


gear integral. carrier axle with a conventional 
differential. Refer to Section 15-08, Integral Carrier 
Axle—Ford—8.8 Inch Ring Gear, for these 
procedures. | 





DISASSEMBLY AND ASSEMBLY 


Differential Case 

. . Refer to Section 15-08, Integral Carrier Axle— ^ 
Ford—8.8 Inch Ring Gear, Axle Housing 
Disassembly and Assembly for the procedures for 
removing and installing the Limited-Slip differential. 


The differential is removed and installed in. the 
same manner as a conventional differential. 


To disassemble and assemble the case, remove 
and install the ring gear and differential cone and 
roller assemblies following the procedures used for 
the conventional differential. 


NOTE: It is not necessary to remove the differential 
cone and roller assemblies from the case journals 
unless they are damaged. If the bearings remain on 
the case during repair, keep them clean and free 
from foreign material. ` | 


To remove and install the preload spring, pinion 
shaft and gears, and clutch packs, follow the 
procedure unger Adjustments in this section. 


кзн 


ADJUSTMENT TORQUE SPECIFICATIONS 


| (INTEGRAL CARRIER) — LIMITED-SLIP 


2 Torque 


| | 5 (In-Lb) gs 
Description ` N-m 


Approximate torque required to tighten pinion (160)(1) 
flange nut to obtain correct pinion bearing 2 
preload 

Pinion Bearing Preloader I- 


` Used Bearings 
New Bearings- 


Minimum rotating torques required during 
bench check after assembly or in vehicle 
with one wheel on the ground for original 
clutch pack. 


(Df pinion bearing preload Sid: specification before this torque is 
obtained, install a new spacer. 
сш Ой Seal. 
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SPECIFICATIONS (Continued) 


DRIVING AXLE IDENTIFICATION 
(INTEGRAL CARRIER) — LIMITED-SLIP 


























(INTEGRAL CARRIER) — LIMITED-SLIP 
Capacity | Capacity 
@Use Hypoid Gear Lubricant E0AZ-19580-A (ESP-M2C154-A) lubricant or 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES 
U.S. 
Measure Imperial 

Vehicle | (Pints)\@ | (Pints)@ | Liters® 
E-150, . 8.8 Inch J n Е 

Ғ-150 Al | Ring 55 | 46, 26 — 
Bronco ` ^| Gear | 

equivalent. Add 4 U.S. ounces of Additive Friction Modifier, С8А2-198546- 

A, (EST-M2C118-A) or equivalent. | | 
| "E CE5108-1D 





CE7109-1A ` 





TORQUE SPECIFICATIONS 
_ (INTEGRAL. CARRIER) — LIMITED-SLIP 





Torque 
(Ft-Lb) Nm 


(70-85) 95-115 
(15-30) 20-40 
(70-85) 95-115 | 






Description 


Differential Bearing Cap Bolt — Inch ` 
Differential Pinion Shaft Lock Bolt 
Ring Gear Attaching Bolts - Inch@ 
Rear Cover Screw (25-35) 34-47 
Oil Filler Plug | (15-30) 20-40 
Вгаке Backing Plate Nuts Ғ-150/Вгопсо - | (20-40) 28-54 | 


Driveshaft to Axle Half-Round Companion Flange — | (8-15) 11-20 - 
F-150 and Bronco | | 


Driveshaft to Axle Circular Companion Flange — 
E-150 F: i 


@vUsing Loctite (or equivalent) 


(70-95) 95-129 





CE5106-1C - 


SPECIAL SERVICE TOOLS Ж 


al 
T59L-4204-A | Torque Tool | | 


T80P-4205-A Differential Gear Rotatór 
Т80Р:4946-А Differential Clutch Gauge — 
T87T-4946-A ae | Differential Clutch Gauge — Base 














CE5109-1C 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-42-1 


° Limited-Slip Differential—Dana 


15-42-1 





SECTION 15-42 Limited-Slip Differential—Dana 
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VEHICLE APPLICATION 
E-250 Through E-350 Rear Axle, F-150 Through F-350 
(4x4) and Bronco Front Axle Vehicles. 


DESCRIPTION AND OPERATION 


The limited-slip Dana Trac-Lok Model 44 IFS, Model 
44 IFSHD and Model 60-1U two pinion axle (Fig. 1) and 
the four pinion Dana Power-Lok Model 70 (Figs. 2 and 
4) have a power flow identical to the conventional rear 
axle, plus a more direct power flow which automatically 
takes effect as driving conditions demand. This more 
direct power flow is from the differential case to each 
axle shaft through clutches (Fig. 3). 


A conventional differential transmits all of the ring | 


gear torque through the differential gears to the axle 
- Shafts.. Torque is at all times equal on the axle shafts, 
and if one wheel slips, the other wheel can only put out 
as much torque as the slipping wheel. The limited-slip 
differential is similar, except that part of the torque from 


the ring gear is transmitted through .clutch packs . 


between the side gears and differential case. The 


multiple-disc clutches, with radial grooves on the plates 


‚ CROSS SHAFT 
(MATE SHAFT) 


<>, 


ESS 
(m 
< 


WA dM 


еә, 


**DISHED 
SPACER 


and concentric grooves on the discs, are engaged.by a 


preload from dished springs and separating forces from 


the side gears. This occurs as Бы is pia through 


the ring gear. 


CAUTION: Model. 60 clutch packs are phasing in 
discs with a special surface coating in place of the 
concentric grooves.. Model 70 clutch packs are 
phasing in plates with the special surface coating in 
place of the radial grooves. Discs and plates of this 
design should be soaked in Additive Friction. 
Modifier C8AZ-19B546-A (EST-M2C118-A) or 
equivalent, prior to assembly for twenty minutes. 


Each clutch plate and disc pack consists of steel 
plates, set between the case and the side gear ring. The 
clutch. plates, having external lugs, are locked to the 
differential case by the external lugs. The clutch plate 
that is installed next to the case is a Belleville spring 
plate. This plate is installed with the concave (dished) 
side against the case. The rerriaining clutch discs have 
internal spline teeth which lock to the splined hub.on the 
side gear ring. Each clutch pack is premeasured for 
proper stack height. Do not separate packs and inter 


LOCK SCREW 
(SEMI-FLOAT) 


SIDE GEAR OR ROLL PIN 


б 
ñi ia 


YC 


‚ «2 


{if RETAINER 
"WASHER ` | CLIP 


*DISCS MAY HAVE SPECIAL COATING INSTEAD OF CONCENTRIC GROOVES.. 


**MAY HAVE EXTERNAL LUGS, LIKE THE PLATE.. 


FIG. 1 Two Pinion Limited-Slip Differential—Model 44-IFS and РР 60-10 Trac-Lok 
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mix the plates and discs from the packs. The side gear 
ring is, in turn, splined to the axle shaft and acts as a 
pressure plate against the clutch pack. Since the side 
gear ring fits against the pinions on the cross shaft 
(mate shaft), any outward force exerted by the mate 
shaft and its pinions will press the ring against the clutch 
pack and thus connect the differential case eens to 
the axle shaft. 


Unlike the cross shafts of the conventional nit the 4 
pinion limited-slip differential mate shafts are not rigidly 


attached to the differential case, nor are they attached | 


to each other. At both ends of the mate shafts there are 


' two flat surfaces so arranged that they form а V which 


mates with corresponding V-shaped surfaces (ramps) 
cut in the shaft openings. of the differential case. The 
mate shafts are assembled in the case with enough 
clearance so that when the case tries to rotate, they 
resist rotation. They are then forced to bear against one 
side of their V ramps. Since the two V ramps of one 
mate shaft point in a direction opposite to those of the 
other pin, thé two shafts with their pinions will be forced 
apart as they resist rotation. This mate shaft movement 
compresses the clutch pack. through the pinin ‘gears 
and side gear rings. ` 


When the differential case rotates in | the opposite 


direction, the mate shafts will be forced to bear against 
the opposite side of their V. ramps and will again be 
forced apart to арріу against.the clutch packs. 
Therefore, since the ramps are V-shaped, the clutches 
will apply: during either forward or reverse operation. 
Likewise; the clutches will apply whether the power flow 
is from the differential case to the axle shafts, or from 
the axle shaft to the differential. case. | 


The amount of compression on the clutch plates will 
be proportionate to the load applied to the differential 
case and the resistance to turning offered by each mate 
` shaft. For example, if the vehicle is driven straight 
ahead and the traction or load on both wheels is equal, 
both mate shafts will give equal resistance to the 
rotating differential case апа will thus bear against their 
respective ramps with equal force. This equal 
movement of the mate shafts will cause them to exert 
equal pressure against both right and left clutch packs. 


Both axle shafts will, therefore, be locked directly to the -- 


case with equal force. Fig. 4 shows a cutaway view of a 
Model 70 axle Power-Lok differential. assembly. 


The: limited- slip differential prevents momentary 


spinning of one of the wheels when it leaves the road ` 


because of a RED: or encounters poor traction 


| DISHED: PLATE CLUTCH RING 
. DISC ` 


OISC 


< 


FLANGE ` 
| HALF CASE - 


DISHED 
PLATE 





DIFFERENTIAL RING GEAR 


^ 


| — DRIVE PINION 


. DIFFERENTIAL Wb 


MATE SHAFT 
PINION GEAR 


у 


2 UN И мы шт? 


aie 


LEFT- HANO 
CLUTCH 


E1714-1A ` 





FIG. 3 У Power Flow with Both 
Wheels Driving 


because of a slippery nae Under these conditions, 
even though the traction load is relieved on the one 
wheel, the acceleration load is simultaneously applied 
Mes differential case as the- engine tries to карп {һе 
whee 


- When the rear axis isina turn, the appropriate clutch 
с automatically to allow normal differential 
operation as required. In the straight-ahead position, the 
differential case is driving both wheels and thus applies 
an equal load against both mate shafts. Since both 
mate shafts offer resistance to this load, both clutches 
are applied. On a turn, however, the outside wheel turns 
faster than the inside wheel. The outside wheel, instead 
of being driven by the case, now tends to drive the case. 
With the power thus relieved, the differential case 
releases its load against the.outside wheel mate shaft 


PINION 
MATE GEAR 


BOR 4-PINION DESIGN 


CROSS SHAFT ` 
(MATE SHAFT) 


SIDE GEAR | 
BUTTON 
HALF CASE ` 


FIG. 2 Four Pinion Limited-Slip Differential—Model 7020 and 70HD- Powerlok. Design with Radial Grooves on 
Plates, Outer Dished Plate, and One Dished Disc per Clutch Pack (зев Fig. 16 for Newer Design) 
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SIDE - 
- GEAR 


CLUTCH | 
DIFFERENTIAL 
PINION 
- SIDE 
GEAR RING 
CLUTCH 
PLATE 


DIFFERENTIAL 
E NE 


US. 
P у S21 ЖЕ E 


D 


"2 


 E7471-1A ` 


FIG. 4 Limited- Slip DifferentiaModel 702U and 70HD. 
Power-Lok | 


which, in turn, releases its pressure іні іһе outside 


wheel clutch pack. With the clutch released, normal 


differential action will take effect. 


For a complete understanding. of limited- slip 


operation, it is important to recognize two things: 


1. If with equal traction, both wheels slip, 1 the axle has | 


done all it can do. 


2.7 |n extreme cases of diirerdices of traction, the 


wheel with the least traction may spin after the axle 


has transferred as much DEUS as possible to. the 


non-slipping wheel. 


| DIAGNOSIS AND TESTING 


If noises or roughness such as chatter are preserit. 
when turning corners, the probable: cause is incorrect or | 


contaminated lubricarit. 
_ Before any differential is removed and dissassembled 


for chatter complaints, the. correctness of lubricant ` 


should be determined. 
Verify the axle has the soadifiad: UBRO о! Hypoid 


Gear Lubricant, C6AZ-19580-E (ESW-M2C105-A) or. 


. equivalent and 0.2361. (8 ounces) of Additive Friction 
Modifier, C8AZ-19B546-A (EST-M2C118-A) or 
equivalent friction "modifier for rear axles and 0.059L 


(two ounces) of Additive Friction Modifier C8AZ-. . 

.. 19B546-A (EST-M2C118-A). or equivalent friction: 
" modifier for front drive axles. Warm the axle up and 

recheck for chatter by making a minimum of ten шо 


eight type turns. 


If this is unsuccessful, a TNAM lubricant drain; 
flush and refill will usually correct chatter. The following P 
. procedure is recommended to ensure that the Seu Is 

. flushed of old lubricant. 2 


24. Warm the lubricant by vehicle road- operation ‹ or | 
i five minutes of -operation in gear with both rear 


wheels off the ground on-a hoist. 


CAUTION: Never place the transmission in gear 
with the engine running when only one wheel 


E . of a limited slip. differential equipped vehicle is . 


raised. The vehicle might drive itself off the 
jack and cause damage or injury. Ж 


Limited-Slip Differential—Dana 
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‚ CONTOUR OF BEAD. 


° E6667-1A 


. 5 Cover Plate—Flat Mounting Surface ` ` , | 


Огап lubricant while warm. Remove cover plate to 


_ drain completely. If cover plate is removed, it oe 


be necessary to replace gasket at this- time. 
Figure 5 shows the flat. mounting ‘surface cover 


plate on Dana design axles. This cover plate. 


requires the use of Silicone Rubber E7TZ-19562-A | 
(ESL-M4G273- -А) or L rather than a 
gasket. 


Тһе-соуег r face of the carrier and іһе flat RU SEE of | 
the cover plate must be free of any oil film or 
foreign material. ` 


Apply Silicone Rubber E7TZ- 19562- A (ESL- 
M4G273-A), or equivalent to cover plate surface. 


. Ensure that the sealer bead is laid on the inside of 


the cover screw holes. The bead is not to pass : 
through. the holes or. outside: of the holes. 


The bead: is to be 3. 18- 6.35mm n (1/6 inch to 1/4 


inch) wide. : 


Assemble two cover screws vinto: cover. rat 80 ‘clock 
апа 2. o'clock position. Use these two: holes to 
guide cover plate into position on the carrier. 


_ Install remaining screws. Tighten alternately and 


be Бы screws. to 41 -54 М: m (30- 40 un 
Ibs 


Allow one hour cure time before filling carrier 


‘with the proper amount of specified lubricant 


and vehicle operation. | 


Refill axle with specified lubricant. 


Operate the vehicle for. approximately 16 Кт (10: 


.. miles), making at. least ten figure eight turns to - 
. flush the old lubricant out of the clutch packs. 


3 - of the Model 


Repeat steps 2; 3 and 4, making sure to | гарав: 


cover gasket, if required, in Step 2. 


It is possible that a slight chatter, requiring 
additional, vehicle operation may remain after Step 
5. Н chatter still persists after 160 Km (100 miles) 
of operation, or remains severe after Step 5 above, 
disassembly and repair will be necessary. See also 
the discussion of the special assembly sequence 
70 Power-Lok under certain 
conditions under that paragraph of this Section. 
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For further diagnostic and testing procedures refer to 


‚ Service. 


Section 15-01, General iic Axle and Driveshaft 


REMOVAL AND INSTALLATION 


For Dana Models 44-IFS, 44lFS-HD, 60, or 70 limited- 
slip differential rear axle ` Removal and Installation 


procedures, refer to Section 15-05 Integral Carrier Axle- ` 


Dana and Section 15-34, Front Driving Axle. 


DISASSEMBLY AND ASSEMBLY 


Dana Limited-Slip Axles 


Service. procedures for the Dana Model 60 and 70 
axles with limited-slip differentials are covered 
separately in this Section. · 


The Dana limited-slip differential НУ is” 


removed and installed in exactly the same manner as 
the conventional differential assembly. For these 
service procedures refer to Section 15-05 Integral 
Carrier Axle-Dana. Additive Friction Modifier, C8AZ- 
19В546-А, EST-M2C118-A ог: equivalent (friction 
modifier) 15 the only. authorized additive which may be 
used with these axles. I 


When axle lubricant has been drained for front or rear 
axle repair (limited-slip only), refill the axle with the 
specified quantity of Hypoid Gear Lubricant, C6AZ- 


19580-Е (ESW-M2C105-A) or equivalent and add. 


0.236L (eight ounces) of. Additive Friction Modifier 
C8AZ-19B546-A (EST-M2C118-A) or equivalent friction 
modifier for rear axles and 0.059L (two ounces) of 
Additive Friction Modifier C8AZ-19B546-A (EST- 


M2C118-A) or equivalent friction modifier for front-drive ` 


axles. 


Differential Case 
Моде! 441$, 44IFS-HD, 60-10 2-Ріпіоп (Dana 
Trac-Lok) 

Refer to Fig. 1. 


Disassembly. 


The differential bearings ТЕРЕ not be removed to 
overhaul the limited-slip differential, however, the ring 
gear will have to be removed first. 


To remove and install the side gears, washers and 
clutch packs during disassembly and У eques 
special procedures апе. tooling. 


JULI LI LI UW . CROSS PIN 
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FIG. 6 прота Cross Pin From Model! 44IFS ane 
60-1U Axles 





‚ For Моде! 60 use, Limited- Slip Differential Tool | 


D83T-4205- A... 


An axle shaft placed in a vise, with the splines 
extending above the jaws of the vise not more than 
three inches, makes an excellent holding fixture after 
the case has been removed from the. housing. 


4. For Model 441ЕЅ and 60-10 full float axles, use 


small drift to remove the roll pin retaining the cross 
pin. For Model 60-1U semi-float axles, a lock screw 
is used to secure the slip fit cross pin. ` 


'2. Remove the cross pin for the Model A4IFS- and 60- 


1U full float axles with a hammer and drift (Fig. 6). · 
. The Model 60-1U semi-float cross pin is a VPE fit 
and тау be lifted. out without tools. 


3. Position the' Step Plate, T83T-4205-A4 or 
` equivalent, into the bottom side gear (Fig. 7). Apply 
grease to the centering hole of the Step Plate. 


Ke) STEP PLATE 


T83T-4205-A4 


QU 


ТЕР PLATE 
Т83Т-4205-А4 - 





FIG. 8 Forcing Nut and Forcing Screw in Position 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-42-5 


FORCING SCREW 
T83T-4205-A3 ` 


FORCING NUT 
- Т83Т-4205-А2 


STEP PLATE 
T83T-4205-A4 


| ks zf A 
ТАУ ae 


(00002 





‚ Е5851-1А_ 


`. FIG. 9 Guiding Forcing Screw into Step Plate 


SPHERICAL 
WASHERS 





FIG. 10 Removing Spherical Washers 
4. Install Forcing Nut T83T-4205-A2, and Forcing 


Screw T83T-4205-A3 ог equivalents, into the 


differential case (Fig. 8). 


5. Guide the forcing screw onto the step plate (Fig. 


6. Tighten the forcing screw tightly. This will move the ` 
^A . Side gears away from the differential pinion gears . 


and relieve the normal loaded condition. Using a 


piece of 0.762mm (0.030 inch) thick shim or gauge ` 


(Fig. 10). 


7. Momentarily, loosen the forcing screw. This step is 
very important to relieve the pressure of the clutch 
pack. | . | | | 


stock, push out the differential spherical washers 
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10. 


. 12 Holding Clutch Pack 
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HANDLE 
Т83Т-4205-А1 





ВОО 


RETAINING 
s : СЫР ` 


<< 










" Cd 
а ашир" 4 . 


Бане =й ш | 
Won 0000 








‚ Е7371-1А 





Re-tighten the forcing screw until а very slight 


_ movement of the differential pinion gears is seen. 


Insert Handle T83T-4205-A1 or equivalent, into the 
pinion mate shaft bore and rotate the case (Fig. 
11). Continue this until the differential pinion gears 
can be removed through the large openings in the 
case. When attempting to rotate the side gear, 


' some tightening or loosening of the forcing screw. 
` will probably be -required to permit the gear 


movement. 


Retain the top side gear and clutch pack in the  - 


case with the hand and remove the forcing screw. 
Continue to hold the side gear and clutch pack and 
remove the gear rotating tool (Fig. 12). Remove 
the top side gear and clutch pack. Keep the stack 

of plates and discs in exact order. "n 
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11. 


12. 


Turn this:case so the flange, or ring gear side is up. 
As this is done, ease the step plate, side чөт апа 
сішісһ pack out of the case. 


Remove the retainer clips from both clutch packs 
to allow separation of the discs and plates for 
cleaning and inspection. Be sure to Keep them in 
the exact order (Fig. 19). BE 


Assembly 


1. 


Install the clutch packs, aids gears and thrust 
washers. To do this, whether the original plates 
and discs or new ones are used, assemble them in 
exactly the same order as the originals. Always 
replace the entire kit of plates and discs even if 
only one component requires it. Refer back to 
illustrations used during disassembly for guidance 


.. in subsequent re-assembly operations. 


CAUTION: 


` Prelubricate the thrust face of the side gear and 


assemble the plates and, discs to the side gear 
splines, prelubricating each part with Hypoid Gear 
Lubricant C6AZ-19580-A (ESW-M2C105-A) or 
equivalent or with Additive Friction Modifier C8AZ- 
19B546-A (EST-M2C118-A) or equivalent friction 
modifier lubricant, both stacks. 


If the discs are of the newer coated 


design (without concentric grooves), it is important 
to soak them for twenty minutes in Additive Friction 
Modifier C8AZ-19B546-A  (EST-M2C1 129 before 
assembly. 


3. 


FIG. 13 Model 60-10 Plates and Discs to Side Gear—Exploded View 


Assemble the retainer clips to the ears of the 
plates. Make sure both clips are completely 
assembled or seated onto the ears of the plates. 


With the differential case positioned as shown, 
assemble the clutch pack and side gear into the 


|. case. Make sure the clutch pack stays assembled 


to the side gear splines, and that the retainer clips 
are completely seated into the pockets of the case. 


° To prevent the pack from falling out of the case, 


hold them in place by hand while re- -positioning the 
case on a bench. 


Re-position the case on the bench and assemble 
the step plate into the side gear. Apply a small 


amount of grease, Long-Life Lubricant, C1AZ- 


**DISHED 
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11. 


*DISCS MAY HAVE SPECIAL COATING INSTEAD OF CONCENTRIC GROOVES. 


**MAY HAVE EARS AS SHOWN ON PLATE. 
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19590-BA (ESA-M1C75-B) or equivalent. inig the 
centering hole of the step plate. 


Assemble the other clutch pack and dos gear. 


Make sure the clutch pack stays assembled to the 
side gear splines, and that the retainer clips are 
completely seated into the pockets of the case. 
Install Step Plate, T83T-4205-A4 or equivalent, on 
top of the side.gear.. · 


Hold the side gear in position by hand. Insert the ` 
Forcing Screw T83T-4205-A3 down through the 
top of the case, and thread Forcing Nut, T83T- 
4205-A2, on the screw. The tip of the Forcing 
Screw must contact the Step Plate. 


With tools assembled to the case, position the 


' case onto the axle shaft (as a holding fixture) by 


aligning the splines of the side gear with those of 
the shaft. 


Position both differential pinion gears opposite one 
another through the openings in the case. Be sure 
the holes of the gears are lined up with each other. 
Hold the gears in place by hand. 


Tighteri the forcing screw so that the side gears 
will move away from the differential pinion gears 
and relieve the loaded condition.  . 


While holding the differential pinion gears in place, 
insert the Handle (T83T-4205-A1 or equivalent) 
into the pinion mate shaft. Pull on the handle so 
that the case will rotate and allow the differential 
pinion gears to rotate and enter into the case. 


. As mentioned under Disassembly, it will probably 
be necessary to adjust the forcing screw by very 
slightly loosening or tightening it until the required 
load is applied to allow the side gear and 
differential pinion gears to rotate. 


Rotate the case until the holes of both differential 
pinion gears are Mod up exactly with those of the 
case. 


 Prelubricate both sides of the pinion spherical 
washers with the specified lubricant, Hypoid Gear 
Lubricant C6AZ-19580- E (ESW- M2C105- A) or 
equivalent. 


Apply torque to.the forcing screw to allow 
clearance to assemble the spherical washers. 
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CAUTION: Do not overtighten the forcing 
screw. Overtightening the forcing screw тау 
_ damage the clutch plate and disc assemblies. 


. Assemble, washers into the case. Use a very 
small screwdriver to push the washers into place. 
‚ Be sure the holes of the washers and gears are 
lined up exactly with those of the case: Remove 
the forcing screw, forcing nut, handle, and step 
plate. 0 | | . 


Install the pinion shaft in the differential case. 
Install the cross shaft locking pin. 


12. Install the ring gear on the differential case, and 
tighten the attaching bolts to specification. Refer to 


Specifications in Section 15-05 Integral Carrier 


Axle-Dana. 
Differential Case | 
Model 70 (4-Pinion) Power-Lok 


Refer to Fig. 2 if the plates have radial grooves, or to 
Fig. 16 if then newer design with specially coated plates 


and a different configuration of dished plate and disc . 


surfaces. 


Disassembly p | 


‚Тре differential bearings need пої be removed to 
overhaul the limited-slip differential. 


1. Mark the ring gear half and cover half of the 
. differential case so that they can be re-assembled 
in the same relative positions. Mark the pinion 

mate shafts and their corresponding ramps so that 
they too can be re-assembled in the same 
positions. (Fig. 14). . X | | | 


2. Clamp the differential assembly in a soft-jawed vise 
and loosen, but do not remove the bolts that hold 
the case. halves together. 


3. Place the differential assembly on the bench with 

the ring half of the case down. Remove the case 

.. attaching bolts, and then remove the cover half of 
the case (Fig. 15) on Model 70 differentials. 


4. Remove the pinion mate gear, side gear ring, and 
clutch pack (Fig. 16). Keep these parts with the 
cover half of the case so that they can be re- 
installed in their original positions. | 






MATE SHAFT 
MARKINGS 






ОУ “CASE MARKINGS 
Е7356-1А 


FIG. 14 Case and Mate Shaft Markings (Моде! 70) 
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5. On Model 70 differentials, remove the 
corresponding parts from the drive gear half of the - 
case. Pg | | | 


6. On all models, clean all parts thoroughly and dry 
them with compressed air. | | 


7. Inspect the clutch plates and discs for. cracks, 
. excessive wear, and distortion. If one or more of 
the plates, or discs need replacing, it is suggested 

that the entire stack of clutch plates on each side ` 

‚ be replaced. `: | | 


Inspect all other parts апа replace апу part that 
appears to Бе`могп or damaged (Fig. 17). ` 


8. Inspect the pinion mate shaft surfaces and the ` 
. ramp, surfaces on the case for excessive wear or- 


pitting. -` | 


9. Inspect the side gear and pinion . gear teeth. - 


Inspect the pinion gear races that bear on the side 
gear rings. Inspect the corresponding surfaces on 


the side gear rings. | 
Assembly | 


1. Place the side gear ring from the drive gear half of 
the case on a pinion flange (Fig. 18) or something 
similar, so that it is about four inches above the 
bench. Coat the clutch plates with axle lubricant, 
Hypoid Gear Lubricant, C6A-Z-19580-E (ESW- 
M2C105-A) or equivalent Additive Friction Modifier 
C8AZ-19B546-A: (EST-M2C118-A). . 


CAUTION: If the plates аге of the newer design 
(without concentric grooves), it is important to soak 
them for twenty minutes in Additive Friction 
Modifier C8AZ-19B546-A (EST-M2C118-A) before 


assembly. | 


2. Refer to Fig. 16 and assemble the parts in the ` 
order indicated for the particular axle model being 
repaired. | un | Ny 


‚ Place the ring gear half of the case over the clutch 
pack and side gear ring. Make sure that the clutch 
plate lugs enter the slots in the case and that the : 
case bottoms on the clutch pack (Fig. 18). | 


4. Grasp the flange and the case to hold the ` 
assembly together, and then turn the case half 


° 


upside .down. 


.9. Place the proper side gear in the side gear ring. 
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SIDE GEAR ` 


PINION MATE 
| GEAR . . 


САЅЕ 
BODY SCREW 


PINION MATE 


BUTTON HALF 


GASES E2431-2C 


FIG. 16 Limited-Slip Differential (Model 70)—Exploded View. Design with Special Surface совета оп Plates, Two 


Белес paix and Flat Plates. 
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17 Components to Check for Excessive Wear or 


FIG. 
Scoring 

6. Place the mate shaft and pinions on the side gear 
| ring (Fig. 19). Align the mate shaft and case 
| ' markings. 
7. Install the cover half mate shaft апа pinions. Align. 
| the point markings. ` 
8. Place the side gear on the pinions, and then place 

- the side gear ring on the side gear and pinions. 
9. Assemble the clutch pack on the side gear 


according to the arrangement shown in Fig. 20. 
Align the clutch plate lugs, апе install all parts іп 
the case. 


NOTE: There may be circumstances of - continuing 
chatter/bumping in turns despite replacement of parts 
and lubricant, particularly in vehicles operating at close 


to GVW rating. Typical situations are emergency: 


vehicles and fifth wheel trailers. In these cases, it is 
permissible to re-assemble the clutch pack with the disc 
adjacent to the side gear ring, resulting in two plates 


PLATES “ 


CLUTCH 
DISC 


PINION FLANGE 
USED TO SUPPORT 
. SIDE GEAR RING 


2 SIDE 
GEAR 
RING 





E7215-1A 


- FIG. 18 Clutch installed in Drive Gear Case 'Half— ` 
Model 70 


. . Using both axle shafts, ; align the splines of the side 
. gear and the side gear ring (Fig. 16) on both sides 
of the case. With the axle shafts in position, tighten 
the case bolts evenly and alternately to 89-94 Nem · 
(65- 70 ft-Ib) (Fig. 21). 


'NOTE: If bolt heads have "180" or 7 radial lines 
EN on head, tighten the case bolts to k 
136 N-m (90-100 ft-lbs) ` | | 


together. This results in 3 friction surfaces instead of the ` 


'normal 5, and will result in lowering the torque to rotate 
the wheel by 40%. 


10. Place the cover half of the case over the assembly 


(Fig. 15). Align the case marks made before 
disassembly. 
11. 


Install all the case bolts and turn each one on A | 
few threads. Case bolts must be clean and dry. 


12. Remove the axle shafts. If the assembly has 
been properly assembled, each pinion mate 
cross shaft should be tight on its ramp; or, if 
there is clearance between the cross shaft and 
the ramp, it should be not more than 0.254mm 
. (0.010 inch) and equal at all four cross shaft 


ends. 
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AXLE SHAFTS MUST 

BE INSERTED ALL THE 
WAY ON EACH SIDE TO 
ALIGN BOTH SPLINES ` 
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^ FIG. 21 ӘРІГЕ Alignment of Side Gear and Side Gear . 


SPECIFICATIONS ` 


` Refer to Section 15-01, General Driving Axle and 
Driveshaft Service and Section 15-05, Integral Carrier 
Axle-Dana for Specifications. . 






SIDE GEAR 





; . PLATE | PLATE ` TN 
. PLATE . DISHED DISC. DISHED SIDE GEAR RING 
P . DISC. E1788-1D 





FIG. 20 Plate and Disc Arrangement—One Side of 
Model 70—Limited-Slip with. Special Coated 


Plates and Two Dished Discs . 




















SPECIAL SERVICE TOOLS : > | 


Number л | Description .— |) Арш — | 
[rot _ Differential Housing Spreader 


D83T-4205-A Limited Slip Differential Tool ú Dana 60 Axles СОИ u 
T83T-4205-A1 w 4 Limited Slip Differential Tool — Handle | бала 60 Axles. |  - qr tale 












Limited Slip Differential Tool — Forcing Nut | | Папа 60 Axles ` EG 

| 
| 
[merzic | Dina Side бөлі ВР — ` 


2 | CE4134-2F 
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SECTION 15. 43 Limited-Slip Differential—Ford— ; 
.—. . 10. 25 Inch Ring беаг | 
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Differential Case ................... `...... 15-43-3 
REMOVAL AND INSTALLATION | 
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VEHICLE APPLICATION 


All Ғ-250--Ғ-350 Vehicles Equipped with Ford 
10.25 Inch Ring Gear Axle and Limited- -Slip 
Differential. 


| DESCRIPTION AND OPERATION _ 


The Ford Limited- Slip - Differential option is 
available on F-250-F350 vehicles with 10.25 inch 
ring gear rear axles. 


The limited-slip assembly, except for the 
differential case and its internal components, is 

‚ identical to the conventional axle. The limited-slip 
differential employs. two sets of multiple-disc 
clutches to control differential action. The side gear 
mounting distance is controlled by 10 plates and 1 
Belleville spring plate. The clutch pack consists of 
two plate designs: a splined plate that engages the 
splines of the side gear hub and alternate-tabbed or 
stationary plates. | "M | 


LIMITED SLIP DIFFERENTIAL - CUTAWAY VIEW 
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: | CLUTCH 
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^ 


PINION SHAFT SIDE 
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DIAGNOSIS АМО TESTING E 


NOTE: Refer w Section 12- 31, "Rear Antilock 
Brakes, for diagnostic .and testing procedures 
regarding the excitor ring on the differential case on 
F-Series and Bronco vehicles equipped with rear.. 
Antilock brakes. For excitor ring service procedures, | 
refer to Section 15-09, Жы Carrier Axle—10.25 ` 
Inch Ring Gear. 


If roughness or noises such as s chatter are present 
` while turning corners, the probable. cause is 
incorrect or contaminated lubricant. 


Before a differential is removed апа. 
disassembled for chatter concerns, the upnicami 
level and grade should be determined. 


Refill the axle with the specified quantity of Hypoid 
Gear Lubricant, EOAZ-19580-A (ESP-M2C154-A) or 


equivalent and add 0.237L (eight ounces) of | 
Additive Friction Modifier, С8А2-19В546-А (Е5Т-. 
M2C118-A) or equivalent friction modifier for rear 
. axles. Warm the axle up and recheck for.chatter by 
making a minimum of ten figure-eight type turns. 
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Noise Acceptability ` ` 

A gear-driven unit (especially on a drive axle) will 
produce a certain amount of noise. Some noise is 
acceptable and may be audible at certain speeds or 
: under various driving conditions. For example, as on 
a newly paved blacktop road. The slight noise is in 
no way detrimental to the operation of the rear.axle 
and must be considered normal. 


«NOTE: For vehicles equipped with a limited-slip 


‚+ differential a slight stick-slip noise on tight turns after . 


_ extended highway driving is considered acceptable 
and has no detrimental effect. 


. If this is unsuccessful, a complete lubricant drain, 


flush and refill will usually correct chatter. The | 
following procedure 1$ recommended to ensure that 


| the system is flushed of old lubricant: 


1. Warm the-lubricant by vehicle road operation or ` 


five minütes of operation in gear with both rear 
wheels off the ground on a hoist. — 


WARNING: A VEHICLE EQUIPPED WITH A 


- LIMITED-SLIP DIFFERENTIAL WILL ALWAYS 
HAVE BOTH WHEELS DRIVING. IF ONE WHEEL 
IS RAISED OFF THE FLOOR AND THE REAR 


AXLE IS DRIVEN BY THE ENGINE, THE WHEEL ` 


ON THE FLOOR COULD DRIVE THE VEHICLE 
OFF THE STAND OR JACK. ALWAYS BE SURE 
THAT BOTH WHEELS ARE OFF THE GROUND. 


2. Drain lubricant while warm: Remove cover to 
. A drain completely. If cover is removed, it will be 
. . necessary to replace gasket at this time. 


3. Cleanthe gasket mating surface: ofthe rear axle 
carrier casting and cover. 


“< Apply a new continuous bead of Silicone 
Rubber (О6А2-19562-АА or equivalent) to the 
carrier casting face inside the cover bolt holes. 


CAUTION: Make sure machined surfaces on 
both cover and carrier are clean and free of oil 


before installing the new silicone sealant. Inside 
of axle must.be: covered when cleaning the 
machined surface to prevent contamination. 


4. ‘Install cover and tighten cover bolts to 34-47 

^". Nm (25- 35 ft- Ib) as shown. Tighten the cover 

. bolts in a cross- wise pattern 19 insure uniform 
draw on cover. 


_ NOTE: Cover assembly must be installed within 15 
minutes. of application of the silicone or new sealant 


- must be applied. 
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.. Add lubricant through the fill hole until the 
_ lubricant level reaches the bottom of the fill hole 
with «the axle in the running position ` 
(approximately 6.5 U.S. pints). For out-of- 
vehicle repairs, add 7.5 U.S. pints of lubricant. 

. Install the "i plug and tighten to 20-41 №: m (15- 
30 ft-Ib).. 


TIGHTEN BOLTS 
TO 34-47 N:m 
. (25-35 FT-LB) 


ғ RATIO. TAG x 
' HOLD-DOWN BOLT Z \ 
20-34 М-т (15-25 FT-LB) . "es 

E5865-18 


. Operate the vehicle for approximately 16 Кт 
° (10 miles), making at least ten figure-eight turns 
to flush the old lubricarit out of the clutch packs. 


. Repeat Steps 2, 3, 4 and 5, making sure to 
' replace cover gasket. - 


.. It is possible that a slight chatter, ‘requiring 
additional vehicle operation may remain after 


.. Step 5. If chatter still persists after 160 km (100 ` | 


miles) of орегайоп;- ог remains severe after 
Step 6 above, SARREN ON and p will pe 
. necessary. A 


-Fór further diagnostic and testing procedures 


refer to Section 15-01, General Driving Axle Service. 





REMOVAL AND INSTALLATION 


Differential Case ` 
For Removal and Installation Procedures, refer to 


. Section 15-09, Integral Carrier Axle—10.25 Inch: 


Ring Gear. 
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Disassembly 


NOTE: The differential beangs: need not be 
removed to overhaul the Ford Limited- Slip 
Differential. If bearing removal is required, refer to 


Differential Bearings—Removal and Installation in 


this Section. Removal and installation of the side 
gears, clutch packs, pinion gears and thrust washers 
require special В апа tools ав described 
below. ` | 


DIFFERENTIAL | SPECIAL TOOLS 


ROTATING HAÑDLE 
Т86Т-4205-А. - 


= BOLDIN 
NUT.: | HOLDING TOOL 


. D83T-4205-A 


= DOWEL BAR 


C} Ser on MA 


NOTE: HEX HEAD SCREW, DOWEL BAR 
AND NUT ARE INCLUDED IN KIT НЕХ HEAD SCREW 
D83T-4205-C ` 


E6413-18 
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! 


PINION SHAFT ` 
LOCK BOLT 
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IY ч Q Ж 
PINION 
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RETAINER CLIP 


E6412-2B . |: 


1. Remove the differential pinion shaft lockbolt. 


PINION SHAFT 
LOCK BOLT 


E6414-1B 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Install differential — Holding Tool, | | 4 Install Step Plate, D83T-4205-C2, in bottom 
D83T-4205-A, in a suitable vise. Install side gear bore. Apply a small amount of grease 
differential assembly in the.vise with the ring to xL hole one SGP pae 

gear side facing чр. | 


MOUNT DIFFERENTIAL HOLDING 
TOOL-D83T-4205-A IN ` 
. MISE AS SHOWN 


' STEP PLATE ` 
D83T-4205-C2 


E6417-1A 


5. Install nut in upper side gear. Hold nut in 
position while installing Hex Screw Tool (part of 
. D83T-4205-C). NR 


"Q HEX HEAD SCREW ` 
ү (PARTOFKIT ` 


` 
b 


| "EE: _ ‚083Т-4205-С) 
With а һаттег and drift drive the pinion id ШІ lll | mmm me % 
from the Шыны case. · — : ! 
| — SJ T ыт Rosi m RS m 


A. elle ә | ВЕ етет; 


PINION | — Al [] [] НА № 


NUT 
(PART OF KIT 


ы | | . | 0837-4205-С). 
< 2 А е 


f E6418-1A 
Insert Dowel Bar or equivalent, part of D83T- 
4205-С, in hole of nut. Tighten forcing screw to 
force side gears away from the pinion mating 
‘gears. Тһе dowel bar is used to keep the nut 
from turning when the forcing screw is 

. tightened. T 


N Е6416-1А 
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DISASSEMBLY AND ASSEMBLY (Continued) 


7. With an appropriate size feeler gauge, push the 
pinion gear thrust washers out from between 
the pinion gears and the differential case. 
Remove the thrust washers, then back off the 
forcing screw until it is loose (approximately опе 


_ turn). 

2 X ef gut 
оме вд. P = Z f m 
(PART OF KIT i | 


D83T-4205-C). | | | [| II [] [] [| ІШІ 


= CIA 





ZONE LU E NUT 


=" (PART OF KIT 
D83T-4205-C) 


; USE FEELER GAUGE 
ыда. ы | ТО РУЗН 


м THRUST WASHER CA 
` FROM BETWEEN v 
ELT PINION GEAR 555554 | — 
$e E6419-1A AND DIFFERENTIAE CASE < | | Г] E6420-1A 





. Insert Rotating Tool T86T-4205-A in the pinion 

shaft bore and turn the case to. "walk" the 

. pinion. gears out to the differential case 
‚ windows. Remove the pinions. 


NOTE: Make sure vise is tightened securely during 
this Step. ` ` 2 | 


В S DIFFERENTIAL ROTATING 
HANDLE T86T-4205-A 


Y 
/ PINION GEAR a "m E6421-1A 
\ 


ммм 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





Remove the forcing screw апа step plates. 


10. 
. packs to allow separation of the discs апа 
plates for cleaning and inspection. Refer to the 


| procedure. : . 
CAUTION: When separating the clutch plates 


. disassembled. They must be reassembled in the 
_ Same sequence. | 









| Assembly 
1. Prelubricate each 


M2C118-A), or equivalent friction modifier 
7 lubricant. р 


Limited-Slip Differential—Ford—10.25 Inch Ring Gear 


. Remove the side gears, retainer clips апа 
clutch pack assemblies. | ast 
Remove the retainer clips from both clutch | 


exploded view at the beginning of this. 


and discs, note. the sequence in which they are ` 


disc and plate. with Additive 
Friction Modifier C8AZ-19B546-A (EST- 


15-43-6 .: 










SAC 
























SIDE GEAR, | 
CLUTCH PACK RETAINER 
A 


CLIPS 





ND as KO 


RETAINER «СШ А, 


“СИР 
ASSEMBLIES ` 












KOK 





.. 






` 247 

ЕТСЯ 

tee ° > 
esas... 














E6422-1B 








(2 
Ж 













AZ = 
e. ux 
CT 
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15-43-7 /  Limited-Slip Differential—Ford—10.25 Inch Ring Gear | 15-43-7 
DISASSEMBLY AND ASSEMBLY (Continued) 


| Prelubricate the thrust: face of {һе side gear. | to the ears of the plates. Make sure both clips 
Assemble the plates and discs to the side gear | аге completely assembled апа т onto the 
splines in exactly the same sequence in which ears of the plates. 

they were removed. Assemble the retainer clips 


| SIDE ` | vec PLATE `-. sun: MON | | 
GEAR DISHED DISC PLATE pisc | ` DISC | DISC 
‘SPACER | | 315, | E ; | 25 PES 


E6424-2B 


Install Differential Holding Tool, D83T-4205-A 
in a suitable vise. Place differential case on 
holding tool with ring gear side facing up. Insert 
the clutch pack and side gear assemblies into 
the differential case. Make sure that the clutch 
packs stay assembled to the side gear splines, 
and that the retainer clips are completely 
. seated in the pockets of the differential.case.  . CLUTCH 
Hold the: upper clutch pack and side gear PACK AND 
. assembly in place to prevent it from falling out д, 
о! the differential case. | 


Е6425-1А 


Position Step Plate, D83T-4205-C2, in the 

bottom side gear bore. Apply a small amount of 

grease to the step plate bore. Position nut, part 

of D83T-4205-C, in the top side gear bore and 

hold it in place. Install the Hex Screw Tool, part- HEX BART OKT 
of D83T-4205-C, and tighten it two turns after it D83T-4205-C) 
contacts the bottom step plate. Insert the UE S t 
Dowel Bar or equivalent, part of D83T-4205-C, 

іп nut bore to keep the nut from turning as the 

hex screw is tightened. 


Position the pinion gears in the window of the 
differential case so that they.mesh with the side 
gear teeth. Hold the pinion gears in place. Make 
sure that the pinion gears are 180° apart so 
they will correctly align with the pinion shaft 


D83T-4205-C) 
bore. 
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DISASSEMBLY AND ASSEMBLY (Continued) 









NOTE: It will probably. be necessary to loosen or 
tighten the forcing screw to allow the pinions and 
‘side gears to rotate. bv a 


` FORCING w | 
^. SCREW |". . TURN DIFFERENTIAL CASE 
TO “WALK” PINION GEARS 


ІІІ (1) WS ©, ANTO CASE 
cx САУУ 


. POSITION PINION 


GEAR SO IT L DIFFERENTIAL 


MESHES WITH. ROTATING TOOL 
. SIDE GEARS T86T-4205-A 


LD 





Е6427-1А 
JN 


_Е6428-1А — 


. Insert the Rotating Tool, T86T-4205-A, into the ` 
’ pinion shaft bore and turn the differential case. 
This will cause the pinion gears to engage the ` 
side gears and ''walk'' into the differential case. 
Rotate the differential case üntil the pinion 
mating shaft holes are lined up exactly with the 

. holes in the pinion gears. hs 
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15-43-9 | | Limited-Slip Differential—Ford—10.25 Inch Ring Gear й 15-43-9 
DISASSEMBLY АМО ASSEMBLY (Continued) 


. . Prelubricate both sides of the pinion thrust 
washers with Hypoid Gear Lubricant, EOAZ- 
19580-A (ESP-M2C154-A) or equivalent. Apply 
torque to the forcing screw to allow, clearance 
to insert the thrust washers. Insert the pinion 
gear thrust washers between the pinion gears 
and the differential case with the concave side 
facing i in. . | 


. THRUST 
WASHER 


ALIGN THRUST WASHER. 
АМ PINION BORE ae 
WITH FINGER 


| | | . Е64З0ЛА ` 


. - Loosen the forcing screw and remove the step 
plate and nut from the side gear.bores. Install. . 
the pinion shaft in the differential case. Install 

. the pinion shaft lock bolt and tighten to 20-40 
“Мет (15-30 ft-lb). 


. If removed, install ` the ring gear on the 
differential case and tighten the attaching bolts 
to specifications. For detailed procedures and |: 
specifications, refer to Section 15-09, Integral | 
ане Ахіе--10.25 Inch е Сеаг. 


Е6429-1А 


8. Besureto align the thrust washer holes with the 
bore in the differential case PRIOR to installing 
. differential Ea shaft. | 


- 


“PINION 
SHAFT 


(XD 
_ 
ҚУ 


Е6431-1А 
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15-43-10 BB Limited-Slip Differential—Ford—10.25 Inch Ring Gear | 15-43-10 


J REMOVAL AND INSTALLATION ` 











| 2. Place step plate (available as рагі of Step Plate 
Set D80L-630-7) on bearing inner cone. Apply a: 
small amount of grease to the step plate bore. 

STEP PLATE 

D80L-630-7 












` Differential Bearings 
- Removal ЖД n | 
. NOTE: It is not necessary to remove the differential 

. bearings as a part of the differential case 
disassembly procedure. However, the following 

- procedure assumes that the. differential side gears, 

. clutch packs and pinion gears are removed from the 

differential case prior to removing the bearings. 


NOTE: Differential bearing removal requires special 
. tools and procedures. 


ШШШ WU 





| SPECIAL TOOLS uu E. zl: 
PULLER 5 T | PINION BEARING 
T81P-1104-C* -` i: m CONE REMOVER 
| | ` D79L-4621-A 
















. Mount push-type -Puller T81P-1104-C on the 
bearing cone remover, making sure that the 
puller shaft seats in the bore of the step plate. 
-Pull the bearing off the differential case. 


CAUTION: It is extremely important to apply a 
liberal amount of oil to the screw threads of Tool. 
T81P-1104-C. - | | 


NOTE: Replace bearings whenever they are 
removed from the differential. 





| USED WITH STEP PLATE-D80L-630-7 n" 


. Е6432-1В 






IMPORTANT APPLY A 











Mount the differential case in a vise. Use brass Ë uo о < d£ T 

pads on vise jaws to prevent damage. Mount . SCREW THREADS af ELI Y) 

split-type Pinion Bearing Cone Remover D79L- . = V — 
' 4621-A оп the differential case. Tighten bolts FUSIETYFE PULLER Z| 

on puller to separate the bearing cone from the | аз E = 


, Caseface. > ` 


| а> | 
`ЗРИТ-ТУРЕ PINION BEARING ` | 


? 





CONE .REMOVER f IMPORTANT APPLY | g! 
а? A LIBERAL | | = LY EE 
қ mao 88 AMOUNT ОЕ . E | 
ШІ “ЕКШШ | - OIL TO THE = — 
X s SN NS BU ids SCREW THREADS | | z 
(C > el `. 5 | = | | 
Tt ат 27а 
paolo = с эа 
| 82 ШӨ 












UI 


У В 






DIFFERENTIAL 
BEARING 





E6433-1A 


E6435-1A 
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REMOVAL AND INSTALLATION (Continued) | 






Installation ! 


1. : Install differential bearings on the case hubs .. | ! | | | m 
using Differential Bearing Cone Replacer, 2 . | PRESS RAM 
. D81T-4221-A. | 2% DIFFERENTIAL 
' | I 4, | ; ‚ SIDE BEARING 
NOTE: Press against the bearing cone only. REPLACER 
| | 22 Жаса | D81T-4221-A 
DIFFERENTIAL 


BEARING CONE 
AND ROLLER 


SPECIFICATIONS 


Refer to Section 15-01, General Driving Axle 
Service and Section 15-09, Integral Carrier Axle— 
10.25 Inch Ring Gear for specifications. | 


_ SPECIAL SERVICE TOOLS 00 


TIO 
Т86Т-4205А 0 — Differential Rotating Handle | 
‚ | D83T-4205-A | Splined Holding Tool ` ` | 


Differentia! Service Kit > 
























D83T-4205-C . 
| | Kit includes: . 
| Hex Head Screw ` 
| | | Nut » 
083Т-4205-С2 Step Plate 
D79L-4621-A | Pinion Bearing Cone Remover 
Sup Pte — 
D81T-4221-A . Differential Bearing Cone Replacer 
Т81Р-1104С 


CE6529-1D ` 


Front Hub Remover/Replacer | | 


LUBRICANT CAPACITIES AND CHECKING PROCEDURES (INTEGRAL CARRIER) 












Approximate Lubricant Capacity (In-Vehicle | | 






| Vehicle tet е _ Axle 








| | Repair)? ` 
E. | | U.S. Pints | Imperial Pints ` Liters 
F-250, F-350 Regular & Chassis CAB, ў И. x керк "MEC Е 
F-250/350 Нр... и 6586. | 54 


Т) All:conventional Axles use Hypoid Gear Lubricant, Е0А2-19580-А (ESP-M2C154-A) or equivalent. 

2 For out-of-vehicle repair, use 7.5 U.S. Pints (6.2 imperial pints, 3.5 Liters) ` UA. m 

@ Below bottom of filler hole with vehicle in running position. -. сан | | к 

(4) Plus 8 oz. (U.S: measure) additive friction modifier, CBAZ-T9BS А (EST-M2C118-A) or equivalent for limited-slip applications. - :  CE6524-2B 
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SECTION 15-60 General Driveshaft Service 
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F-Super Duty апа Bronco Vehicles. 
DESCRIPTION 


Rear Driveshaft 


The driveshaft or coupling shaft is composed of 

‚ the universal joints (U-joints), connecting shafts, 

attaching flanges, and slip yokes. The number of 

shafts and U-joints used depends on the vehicle 
application. — 


Some vehicles use a one piece steel or aluminum, 3d 


slip-yoke type driveshaft. A universal joint and 
` splined slip yoke are located at the transmission end 
of the shaft, where they are held in alignment by a 
PUSAN in the transmission rear extension: The 


_ COUNTERBORE/PILOT 


LOW INERTIA - 


‚ PARTIAL OF 
NON-COUNTERBORE 


SLIP YOKE WITH 
COUNTERBORE/PILOT 


Others use a СЕНЕН shaft іп Ее with а 
driveshaft. Care must be taken їо align the shafts as 
shown in the figures. The two- -ріесе driveline system. 


incorporates a "necked down'' coupling shaft stub — 


with a "blindspline'" feature which assures positive 
с phasing action. 


All two piece driveshaft vehicles are equipped - 


with center support bearings that are рес 
- and sealed for the gearing life. 


splined slip yoke and transmission output shaft 
allow fore and aft movement of the driveshaft as the 
rear axle moves up and down. This provides smooth : 
performance during vehicle operation. An oil seal at 

. the transmission prevents leakage and protects the. 
slip yoke from dust, dirt and other harmful material. ` 
А second universal joint attached by two U-bolts is | 


used where the driveshaft mates with the | 


companion flange at the rear or an axle flange yoke | 
on vehicles equipped with circular axle flange.. 


DAMPER |, DAIMBERS a 


4A335 
` HIGH INERTIA 


SLIP YOKE 
. WITH DAMPER | | 
| | ` E7758-2A - 


All U-joints are of the lübed for life needle- pur 

| Әуре. U-joints equipped with grease fittings should 

Бе lubricated at the specified intervals. The U-joint 

_,, bearings are retained on the U-joint spiders by snap 
ñ rings and U- bolts on some applications. 
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15-60-2 Ша ⁄ General Driveshaft Service 


DESCRIPTION (Continued) | 


All driveshafts and coupling shafts are balanced; 
therefore, if the vehicle is being undercoated, the 
shafts and all open spline areas must be covered to 
diens undercoating material from getting on the 
shafts 


| Three types: of driveshaft connecting joints are 
available on different vehicles, -they are: 


1. Single Cardan U-Joint. 


DOUBLE 
CARDAN - 
- ASSEMBLY ` 
(TO TRANSFER 


DRIVESHAFT 


There is only. one flush type fitting for- the 
. centering device. The slip yoke only has one lube 
| fitting. U-joints equipped with grease fittings should 
be lubricated at the specified intervals. They should 


be lubricated periodically with Long-Life Lubricant, 


C1AZ-19590-BA (ESA-M1C75-B) or equivalent. 


‚ CAUTION: Under no circumstances 1$ the 
driveshaft assembly to be clamped in the jaws 
of a vise or similar holding fixture. Denting or 
localized fracture of the tube may result, which 
could cause driveshaft failure during vehicle 
operation. 


| Front Driveshaft 


The front driveshaft connects the power flow from 
the transfer case to the front drive axle. It 
incorporates two single cardan universal joint 
(U-joint) assemblies, a driveshaft with a splined stub 

. shaft end, a boot with two clamps (one large and 


one small), and a slip yore which attaches to the 


transfer case. 
NOTE: Whenever the vehicle is raised on a hoist, 


inspect the rubber boot for rips or tears. QNS if 


Шынды | 


DIAGNOSIS AND TESTING | 


2. Double Cardan U-Joint. 
3. Constant Velocity Joint. 


The Bronco rear driveshaft assembly i is of the 
double Cardan type which incorporates two U-joints, 
a centering socket yoke, and a center yoke at the 
transfer case end of each shaft. A single U-joint is 
poe at the axle. end of the shafts. 


` © REAR SLIP 
‚ YOKE ASSEMBLY 
(TO DRIVE AXLE) 


| SLEEVE NO. 310048 m 
BUSHING NO. 324128 


Tee | 5ТЕМ МО. 
LUBRICANT ADAPTER O. 324126 


ü ALEMITE NO. 6783 ADAPTER OETAILS 


FLUSH LUBE FITTING 
CENTERING DEVICE 


DOUBLE CARDAN JOINT E2707-1F 


CAUTION: Under: no  eircumstances are 
aluminum driveshafts to be clamped in the jaws 


: Of а vise or similar holding fixture. Denting or 


localized fracture of the tube may result which 
could cause driveshaft failure during vehicle 
operation. - 
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. DIAGNOSIS AND TESTING (Continued) 


_ Driveline Vibration 


. This is а higher-ffequency, lower-amplitude 
vibration than high-speed shake, directly related to 
road speed, and usually more noticeable at higher 
road speeds, 72 km/h (45 mph) and up. It is felt in 


the floor pan or heard as a rumble, hum or boom. lt: 


will exist in all drive modes, but may vary somewhat 
in acceleration, deceleration, float or coast modes. If 
the vibration is particularly responsive to heavy 
acceleration or deceleration, especially at lower 
speeds, driveline angles should be. checked. A 
driveline vibration can.usually be duplicated with the 


axle supported on a hoist or jack stands; through ` 


light brake application while accelerating and 
decelerating, to simulate road load resistance, may 
be necessary to bring it out. E 


21. Raise vehicle promptly. after road-testing, on | 


twinpost hoist or jack stands, to prevent tire flat- 
spotting. Engage drive train and run-up to 


observed road test speed to verify presence of . 


vibration. If not evident, check non-driving 


. wheels with wheel-balancer spinner to rule out - . 


imbalance as a possible cause. On 4x4's, 
unlock front hubs or remove hub covers before 

Spinning wheels. If required, balance поп- 
driving wheels and repeat road test. If vibration 
is still evident, proceed to driveshaft inspection, 
Step3. . ipe. 0% 


2. |f vibration appeared in road-speéd hoist-test, 


mark relative position of drive wheels on axle or 


ү hub lugs to permit re-installation іп original 
position, and remove wheels. Secure brake 
drums, if present, by installing all lug nuts in 


reversed position, and repeat road-speed run- . 


up. № vibration is gone, see drive wheel run-out 
апа balance procedures in this Section. If 
vibration persists, proceed to Step 3. 


3. Inspect driveshaft for signs of physical damage, ` 
| missing balance weight, undercoating, or 


improperly seated, worn, or binding universal 


joints. Check the index marks (paint spots) on ` 
rear of shaft, and pinion yoke or companion : 


: flange. If these marks are more than 90% apart, 


With vehicle on hoist and wheels off, measure 
runout at front, center, and rear of driveshaft 














. exceeds .89mm (.035 inch) at front or center, 


proceed to Step 5. If run-out is within limits at all 


ЕС ue o a 
7o 4» FALNGE “° ` 


_ with indicator, rotating shaft by turning a brake ` 
drum or rotor. On а one-piece. shaft, if run-out 


the driveshaft. must be replaced. 1f front and : 
center are within this limit, but rear run-out is - 
: not, mark the rear run-out high point and. 


points, proceed to driveshaft balancing, Step 7. - 


: disconnect shaft and re-index to align marks as 
‚ close as possible.. Clean shaft and repair or 
replace universal joints as necessary, or 
replace shaft if damaged. After any corrections 
are made, re-check vibration at road test speed.. |. 
If gone, re-install wheels and road test. lf. . 
vibration persists, proceed to run-out.check, | 
Step 4. 


.. INDEXING REAR AXLE FLANGE 








ҚА | SCRIBE MARKS 
DRIVESHAFT 





CIRCULAR ` 
COMPANION 
FLANGE - 





` SCRIBE MARKS | 









. DRIVESHAFT . 


HALF ROUND 
COMPANION 
FLANGE 


F3931-1C — 


MARKING REAR 
RUN-OUT 


USE SUPPORT \ 
“STAND AS A 
‘STEADY REST 
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DIAGNOSIS AND TESTING (Continued) 






5. Note or mark the indexing of driveshaft to rear 
axle pinion flange. Disconnect the shaft, 
re-index 180°, and re-connect. Check run-out at 
shaft rear, and if still over .89mm (.035 inch), 
mark high point and see Step 6. If run-out is no 
longer excessive, check for vibration at road 
test speed, and, if still present, proceed to Step 

7, driveshaft balancing under Adjustments. 









Соў CIRCULAR FLANGE- 


222 SCRIBE MARKS 








= 
f 2 


< HALF-ROUND FLANGE. 








ҒЗ931-18 


. Excessive driveshaft run-out may originate in 
the shaft itself or in the companion flange. To 
determine which, compare the two high points 
marked in Steps 4 and 5. If the marks are close 
together, within about 25mm or 1 inch, the shaft 
is eccentric, and should be replaced апа 

. checked for vibration. № the marks are оп 
opposite sides of the shaft, about 180? apart, 
the yoke or flange’ is responsible. After 
replacing check for run-out. When replacing a 
yoke-type flange, driveshaft runout should not 
exceed .89mm (.035 inch). When run-out is 
within limits, recheck. for vibration at road- 
speed. If vibration persists, balance the 
driveshaft. Е | 
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` CHECKING POSITION OF RUN-OUT MARKS 


SECOND 


J RUNOUT^ | 


MARK 


_^ DRIVESHAFT 


SECOND 





AXLE - END YOKE . F4595-1B 





Driveshaft balancing involves installing one or 
two hose clamps on the driveshaft, near the 
rear end of a one-piece shaft. Best positioning 
of the hose clamp head(s) can be determined 

ру trial-and-error, if special balancing 
equipment is not available. If transducer-and- 
strobe equipment is available, see Adjustments 

` in this Section for balancing procedure. 


If the driveshaft was not previously indexed to 
correct run-out, mark original position of shaft 
relative to companion flange, index 180?, and 
roadtest. If after roadtest, the condition is not 
improved, return the shaft to the original 
position. | | 
Mark off the геаг of the driveshaft into four ` 
approximately equal sectors, and number the 
marks 1 through 4. Install a hose clamp on the 
shaft with its head at position No. 1. Check for 
vibration at road speed. Re-check with the 
clamp at each of the other positions, to find the 
position for minimum vibration. If two adjacent 
positions show equal improvement, position the 
clamp head between them. | 





- F3405-1A 
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DIAGNOSIS АМО TESTING (Continued) 


10. If condition is still not acceptable, add a second 
Clamp at the same position and re-check . 
vibration. If no improvement is noted, rotate the . 
clamps in opposite directions, equal distances 
from the best position determined in Step 9. 

. Initially, separate the clamp heads about 12mm 
сог 1/2 inch, апо ге-сһеск vibration at тоза | 


jm 


ADJUSTING CLAMPS 


S s 


We 


9 
АА 
р, 





U-Joint Phasing 


When U-joint yokes are assembled to their shafts 
in the same plane, they are in phase. When they are 
assembled to the shafts in different жы they are - 
out of phase. | 


То obtain vibration-free operation, check and 
correct as ны ME | 
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| DETERMINING BEST POSITION FOR CLAMP POSITION . 


` BEST POSITION 


Repeat the process with increasing separation 


..— until the best combination is found, or Vibration. 


is reduced to an acceptable level. 


. Install wheels and road test, since vibration 


noticeable on the hoist may not be evident 

during the road test. If vibration is still not 
acceptable, replace the axle pinion nose 
damper. If road test is not acceptable, replace. 
axle ine gear and pinion set. 


U-JOINT PHASING- TWO- МЕСЕ DRIVELINE SYSTEM 


COUPLING SHAFT AND 
` CENTER BEARING ASSEMBLY 


M | 
T w | 

3l 

"D 











DRIVE SHAFT AND 
SLIP YOKE ASSEMBLY 





SHAFTS MUST BE ASSEMBLED WITH ` 


THESE YOKES IN LINE AS SHOWN : 


FN 
| < Ni 
E3670-2C - 
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DIAGNOSIS АМО TESTING (Continued) 


Driveline Angularity | 
Driveline angularity is the angular relationship 


between the engine crankshaft, the driveshaft апа 


the rear axle pinion. Factors determining driveline 
angularity include ride (spring) height, and engine 
| MOUNIS: Й 


BOTTOM OF ` ` 
ENGINE 


ENGINE CRANKSHAFT 
. CENTERLINE 


Universal Joint Inspection 


Prior to checking driveline angularity, inspect the ` 


universal joints on the driveshaft for proper 
operation. 


Place the vehicle ona frame hoist and rotate the 
driveshaft by hand. Check for rough operation or 
seized U-joints. If the U-joint shows signs of seizure, 
. excessive wear or improper seating, scribe 
alignment marks on the driveshaft and rear axle 
companion flange. Remove the driveshaft and 
remove.and replace the U-joint. Install the driveshaft 
in the marked original position. 


| Driveline Angle Check 


1. Raise the vehicle on a drive-on type hoist or 
back onto a front-end alignment rack. Jounce 
the vehicle to normalize the suspension. This 
ensures that the suspension components are in 
the normal-load condition. 


NOTE: Driveline angles are given in relation to a 0° 
longitudinal (fore-aft) unibody frame rail angle and 
are specified for individual components. Refer to the 
Specifications portion of this Section for the 
specified engine, driveshaft and pinion angle. 


Driveline angles are measured with Pinion 
Angle Level Gauge, T68P-4602-A or 
equivalent, as described in Step 4, or with an 
adjustable bubble (spirit level) protractor as 
described in Step 5. The protractor is used 


General Driveshaft Service 


Low speed vibration, less than 72 km/h (45 mph), 


especially when the vehicle is subjected to heavy 


acceleration or deceleration is an indication of 
improper driveline angles. When these conditions 
exist, check the universal joints for proper seating, 
mounting and operation. | 


DRIVESHAFT 
ANGLE 


DRIVESHAFT ` 
. CENTERLINE . 


AXLE PINION 
CENTERLINE 


Р4559-2А 


. Measure the Ride Height. The vehicle must be 

- in the curb weight (unloaded) condition. Find 
the recorded ride height in the Driveline Angle 
chart in the Specifications portion of this 
Section. The specified driveline angles 
correspond to the measured ride height. 


RIDE HEIGHT MEASUREMENT 


BOTTOM OF SPRING. TOWER TO ТОР” 

* OF AXLE MEASURED AT OUTBOARD 
FRONT FACE OF JOUNCE STOP | 
| Ғ5027-1А 


when the tool kit is not available ог when the 
angles to be measured are more than 12 
degrees. All angles should be read within 1/2 
degree with the tool or protractor held plumb on 
a clean, flat surface. 
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DIAGNOSIS AND TESTING (Continued) 


DRIVELINE ANGLE CHECK WITH PINION | i FRAME REFERENCE POINT 
ANGLE LEVEL GAUGE, Т68Р-4602-А (or RSS | 
_ equivalent). Place the vee magnet of the tool 
on the bottom of the vehicle frame as shown. 
and calibrate the tool to а 'zero' bubble reading. _ 
This: gives the 0% frame angle. Take and 
. average the readings from both sides to obtain 
. a more accurate reading. 


` FRAME ANGLE-MEASURE 
AT THIS POINT 


F5028-1A 


. Check the engine angle by rotating the driveshaft ` | ENGINE ANGLE 

until one transmission slip yoke ear is parallel to the bs еа 
floor. Remove {ће retaining snap ring from the уоке. 
Install the Pinion Angle Level Gauge and record the 
angle reading. If the angle reading differs from the ` 
specified angle by 1° or more, proceed to Engine 
Angle Adjustment and neutralize the engine and 
transmission mounts. With іһе Engine Angle at 
specifications, check the Driveshaft and RIMON: | 

Angles. Re- install the snap ring. 2 


. TRANSMISSION 
SLIP YOKE 


PINION ANGLE 
LEVEL GAUGE . 
· T68P-4602-A 


F4562-1A 


То check the driveshaft angle, rotate the 
driveshaft so one driveshaft yoke ear is parallel to- ` 
the floor. Remove the retaining snap ring from the. 
yoke. Install the magnetic Pinion Angle Level Gauge - 
on the U-Joint bearing cup and record the angle 
reading. Reinstall the snap ring. Check the Pinion 
Angle and if both or either reading is not to 
specifications, refer to Driveshaft and Pinion Angle 
Adjustment. 


DRIVESHAFT 
YOKE EAR 


PINION ANGLE 
LEVEL GAUGE 
T68P-4602-A : 
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DIAGNOSIS AND TESTING (Continued) 


To check the Pinion angle, rotate the driveshaft so 
that one ear of the rear axle yoke is parallel to the 
floor. Remove the retaining snap ring from the yoke. 
Install the Pinion Angle Level Gauge and record the 
reading. If the reading is not to specifications, refer 
to Driveshaft and Pinion Angle Adjustment. 


PINION ANGLE 


PINION ANGLE 
LEVEL GAUGE 
T68P-4602-A 


. DRIVELINE: ANGLE CHECK WITH 


ADJUSTABLE BUBBLE (SPIRIT LEVEL) 
PROTRACTOR: Place the protractor on the 


bottom of the vehicle frame directly below the - 


front driver/passenger seat. This gives the 0° 
frame angle. Take. and average the readings 
from both sides to obtain a more accurate 
reading. Calibrate the level to a 0? bubble 
reading. | 


ЕВАМЕ REFERENCE POINT 


FRAME ANGLE-MEASURE . 
AT THIS POINT : 


_ F5028-1A 





Сепега! Driveshaft Service 





NOTE: When using a bubble (spirit level) protractor, 
the angles are read from the 0° frame angle. The 
90? mark on the protractor is read as the 0% frame 
angle. For example, when the protractor is placed 
on the component and the protractor reads 85°, the 
component шө is actually ЭУ; 


PROTRACTOR ` 


_ PROTRACTOR ZERO (0) INDEXING MARKS 


DEGREE MARK ` 


COMPONENT 
ANGLE 


A FIVE (5) DEGREE ANGLE WHEN ANGLE IS READ 


FROM THE ZERO (0) DEGREE MARK. 
FRAME < 0) Е1759-18 


То check the Engine Angle, rotate the driveshaft 
until one transmission slip yoke ear is parallel to the 
floor. Place the protractor so it is flush against the 
slip yoke ear. Make sure the protractor is not resting 
against any portion of the driveshaft assembly. 
Record the angle reading. If the engine angle 
reading differs from the specified angle.by 1° or 
more, proceed to Engine Angle adjustment and 
normalize the engine and transmission mounts. 
Refer to diagnosis and testing following this Section. 
With the Engine Angle at specifications, check the 
driveshaft and pinion angles. Refer to angle 
specifications following this Section. 


ENGINE ANGLE 


TRANSMISSION 
SLIP YOKE EAR . 


PROTRACTOR 


"NOTE: PROTRACTOR MUST BE FLUSH 
AGAINST SLIP YOKE EAR AND 
NOT CONTACT DRIVESHAFT ` 
AT ANY POINT 
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DIAGNOSIS AND TESTING (Continued) 
















То check the. Driveshaft Angle, place the . Record the reading. Сһеск the Pinion Angle and if 
protractor on any portion of the driveshaft tube so both or either reading is not to specifications, refer 
the plane surface of.the protractor is flush against to Driveshaft and. Pinion Angle Adjustment. ` 

the bottom surface of the tube апа parallel to the | | КЕ 

floor. | жен | 


^ DRIVESHAFT ANGLE 


“a 
` a 2 


| - PROTRACTOR 
DRIVESHAFT Жы в.“ 
“> TUBE 










- NOTE: PROTRACTOR MUST BE FLUSH ` 
AGAINST DRIVESHAFT TUBE 





F4566-2A 





То check the Pinion Angle, place the protractor in it | | PERO ANGLE 
a vertical position so it is flush against two rear axle | | 

cover retaining.bolts. Rotate the protractor bubble | | . ue 

indicator. so the 90% marks align with the indexing | | PROTRACTOR ` 

marks. Calibrate the bubble to the 'level' marking | | m er 

and read the protractor. For example, if the  . | e - Ro" . Nu a 
protractor indicates a reading of 85°, the Pinion REAR AXLE р: || OP, ғ 
Angle reading із 5°. Record the reading. № the клы ПТ | | 
reading is not to specifications, refer to Driveshaft . BOLTS 
and Pinion: Angle Adjustment. ` | 


F4567-1A 





Road test to verify resolution of condition. If | | 
driveline angle correction and driveline runout/ „ ~> CHECKING RING AND PINION GEAR BACKLASH 
balance procedures (refer .to Driveshaft | = E 
Balancing—Strobe and Transducer Method in | ! 
‚ this Section) do not eliminate the. vibration | | | 5 | 
condition, the axle ring gear and pinion деагѕеї · 
should be checked for backlash. variation. 
Remove the axle cover plate as described in ` 
the appropriate Rear Axle Section. Measure 
ring gear backlash on thirty consecutive ring 
gear teeth and note the variation between the 
high and low readings. If over 0.10mm (0.004 
inch) replace the gearset as described in the 
. appropriate Rear Axle Section. 


DIAL INDICATOR 
TOOL-4201-C 
Ww f 
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Driveline Angle Correction 
Engine Angle Adjustments 


Тһе engine angle is adjusted by normalizing the 
engine mounts. The engine mounts arë normalized 
by operating the engine until normal operating 
temperature is obtained. Stop the engine and 
. loosen but ОО NOT REMOVE the engine and 
transmission mount fasteners. Operate the engine 
at curb idle and place the transmission in Drive or 


‚ first gear and then stop the engine. Tighten all - 


fasteners to the specified torque. Recheck the 
. engine angle, if the angle is still out of specification, 
. place ‘shims under the transmission to rear 
crossmember mount ‘until the specified angle is 
obtained. If the engine transmission angle is still out 
_Of specification, place shims under the transmission 
to rear crossmember mount until the ispecies angle 
is obtained. 


Coupling Shaft Angle Aditétment: "n 


. Check coupling shaft angle (if so equipped) and 
. adjust to specification by shimming the center 
. Support bearing. Refer to center support Bearing 
Shimming in the Two Piece Driveshaft Service 
‚ portion of this Section. 


| Driveshaft and Pinion Angle Adjustment 


Check the driveshaft angle and adiust to 
-. specifications by shimming between the rear springs 
and the spring seats. 


Adjust the pinion angle by placing tapered shims 
. between the springs and spring seats. On F-150, a 
63-5mm (2.1/2 inch) wide shim (Part No. C3TZ- 
5A313-A or equivalent) is available for a 2? change. 
On E-150 and Bronco, a 63.5mm (2 1/2 inch) wide 
shim (Part Мо.. C3TZ- 5A313-E ог equivalent) is 


. available for a 3% change. On E-250—E-350, 
F-250—F-350, and F-Super Duty, a 76.2mm (3 inch) | 


. wide shim (Part No. C6TZ-5A313- Бі: Or Шана і5 
_ available for a 3° change. 


` Two-Piece Driveshaft Service 


The two-piece driveshaft used in longer 
‚ wheelbase light truck models introduces some 


special considerations to diagnosis and testing. As 


compared with а one-piece installation, the two- 
piece design includes a front, or ''coupling' shaft, a 
rubber-insulated frame-mounted center bearing, a 


splined slip joint and an intermediate universal joint. 


at the front of the rear driveshaft. 
| Center Support Bearing Shimming 


_ Drive-away shudder is the predominant symptom 
associáted with driveline angles condition on 
F-150—F-250 vehicles with two piece driveshafts. 
After eliminating coupling shaft phasing condition as 


the possible cause, drive away shudder can usually. 
be serviced by shimming down the center support. 


bearing in 1/4 inch increments using shims, EOTA- 


4А209-АА, or equivalent until the drive away | 


shudder is eliminated. Plate stock must be used to 


maintain proper. Eee compression of the rubber . 


insulator. 
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Replace the existing bolts with the appropriate 
length 7/16-14 hex head bolts. 


 Tighten bolts to 51-73 N-m (37-54 ft-lb). 
Road test to verify resolution of condition. 


If the drive away shudder cannot be serviced by 
shimming down the center support bearing proceed 
to the driveline angle checking and service 
procedure in the following paragraphs. | 


CENTER SUPPORT SHIM DIMENSIONS 


196.88mm (7 3/4 INCH) 1111тт ` 
— 168.27mm (6 5/8 INCH) (9/16- 
INCH) 


22.22mm f 
(7/8 INCH)| - 


11.90mm (15/32 INCH). 
DIAMETER-2HOLES 


A A 


SELECT APPROPRIATE THICKNESS EE 
OBTAIN PROPER DIMENSION AS INDICATED IN COPY. 


MATERIAL: ЧОТ ПОКЕР LOW SANDON STREE Y1978-1C 


Coupling Shaft/Center Bearing Alignment 
E-150—E-250—E-350 and F-150—F-250— 


F-350—F-Super Duty Vehicles with Two Piece 
Driveshaft 


Vehicle noise and vibration: can be caused by 
dislocated and/or failed center bearing rubber 


‚ insulator, contaminated center bearing or excessive 


compression of the rubber insulator. 
The service for this condition is as follows: 


Remove the coupling shaft assembly from the 
vehicle. | 


: Perform the following steps: 
| Remove the support bracket and retainer. 
Remove the rubber insulator. 


Press center bearing assembly and bearing 
retainer off the coupling shaft. 


Press the dust slinger off the coupling shaft. 


Replace with center bearing assembly kit 
.D9TZ-4800-A or equivalent in all cases except 
E4TZ-4800-A for F-250 HD, F-350 and F- Super 
Duty with M5HD transmission. 


4. Reassemble the coupling shaft. 
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- DIAGNOSIS AND TESTING (Continued) 


NOTE: First install bearing in rubber інін апа 

press bearing оп shaft with the turned іп Пр toward 

the dust slinger (forward). The support bracket must 
be installed with the deep flange rearward. 


Reinstall the driveline in the vehicle with the 


yokes phased properly. | 
Road test to. verify resolution of condition. 


If vibration still exists, insert 1.19mm (1/16 inch) 
shims between support bracket and support 
plate (on bolt ends of support bracket) to 
reduce compression of the rubber insulator as 
required. 


| Slip Yoke Špline 


E-150—E-350, F-150—F-350 and F- Е: Duty | 


Үеһісіев With Two Piece Driveshaft 


Vehicle noise and vibration can be caused Буа. 


_ seized driveshaft slip yoke spline resulting in the 
rubber isolator being pulled out of the center ERAS 
support. ` 


. The service resolution to minimize slip. yoke sine 


contamination and ultimate seizure is as follows: 


1. Disconnect the driveshaft from the rear axle | 
yoke and remove it from the truck. ' 


2. Clean the male splines. of the coulis shaft 


using care not to damage the plastic coating. 
Fine abrasive cloth may be required to dress 
and polish the male spline.. Remove all 
hardened grease deposits, dirt, or rust. Inspect 
for worn or galled splines. The plastic coating 


.on the stub spline must not be removed.. 


Replace coupling shaft if necessary. 


Clean and inspect the female splines of the slip 

yoke, removing any hardened grease deposits, 

. dirt or rust. Inspect splines for worn or galled 
- conditions, replace slip yoke if necessary. 


.’ Apply a coating of Long Life Lubricant C1AZ- - 


19590-ВА (ESA-M1C75-B) or equivalent to the 
entire splined stub end of the coupling shaft 
assembly prior to the assembling of the 
driveshaft to the coupling shaft. 


Using a clean long handle (stencil type) brush 
apply Long Life Lubricant, C1AZ-19590-BA 
(ESA-M1C75-B) or equivalent spread evenly on 


all the female splines of the slip yoke. The 


spline joint must slide freely by hand. 


Assemble the driveshaft to the coupling shaft. 


with the yokes phased properly. Attach 
driveshaft to rear axle yoke. 


Using a-hand type grease gun, lubricate the 
-driveshaft slip yoke through the zerk fitting with 
Long Life Lubricant C1AZ- 19590- BA (ESA- 
M1C75-B) or equivalent. 
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` Rear Axle Companion Flange, Runout 
. Check 


7 1. Ваіѕе the vehicle оп а hoist that supports. the i 


-rear axles (twin- -post hoist). ` 


Remove the driveshaft дегу Сый 1° 
«15-60 Ае anap Ring · Ш ер 


бу . U-Joint). 


Check the companion ‘lange for damage to the 


‘universal joint bearing locating lugs. If the.lugs 


are shaved (worn) or ee ере the 


flange. 


The companion flange runout is checked with ë a 
dial indicator with 25.40mm (1.000 inch). 


minimum travel, and a cup-shaped dial indicator . 


adapter TOOL-6565-AB or equivalent. To . 
fabricate the checking tool, modify a universal 


joint assembly by removing two bearing cups >. | 
that are opposite each other, and cutting or |. 


grinding off one of the Tavera Joint Deo К. 


flanges. 
Install the. cup- Shaped EO on the dial | 


indicator stem. Install the dial indicator on the. | 
pinion nose. Position the indicator to allow an ` 

indication at the ends of the universal joint 
bearing cups and the remaining: exposed 
journal of the Coss PRI | О 








"FLANGE BEARING CUP ` 
` RUNOUT ` 


N ` CUP SHAPED 


.ADAPTER TOOL- . 
` 6565-АВ -. ` 
525 | S | 
DIAL INDICATOR <) Б 
WITH MAGNETIC “ууч? 
BASE-D78P-4201-B. - | 


re á | E 
E7144-1B 


‚ Turn the companion. Т Егде. 50 that the. dial | 
г indicator. cup-type adapter rests оп the |. 
` .machined surface of the bearing cup. Rotate. Fa 


.. -the companion flange side-to-side slightly: to 
-" ‘obtain a reading indicating that the bearing cup: 
.- Surface is perpendicular to the adapter. This will: 


;: be the point at which the dial indicator cup is. 
‚с closest to the center of companion flange- 

: rotation. It is also the point at which the: dial 
indicator hand will reverse -direction as. the 
companion flange is turning. ` 
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DIAGNOSIS AND TESTING (Continued) 


Carefully retract the dial indicator stem and 
. rotate the companion flange 180 degrees to 
. position the machined surface of the opposite 
universal bearing under the dial indicator 
adapter tool. Again, slightly rotate the flange 


side-to-side to position the bearing. ` 


perpendicular to the dial indicator adapter. 
Again, this is the point at which the indicator 
hand will reverse direction as the flange is 

: rotated. Record the flange bearing cup runout 
reading obtained from the indicator. 


Rotate the companion flange 90 degrees and 
position the dial indicator adapter on the machined 
end of the exposed journal. Be sure the end surface 
"of the journal is perpendicular to the adapter. This 
requires that the cross-shaft be moved fore and aft 
on the flange bearing cups. Note the point at which 
the indicator hand reverses direction. 


Rotate the flange assembly side-to-side until the 
cross-shaft is perpendicular to the pinion shaft axis, 
and the indicator hand reverses direction. Zero the 
dial indicator and check the zero point again by 
slightly moving. the cross-shaft fore and aft; then, 
rotate the companion flange from side-to-side. 


8. With the indicator at zero, carefully retract the 
dial stem and rotate the flange 180 degrees. 
Rotate the cross-shaft 180 degrees on the 

flange bearing cups to position the exposed 





10. To determine the. total | (combined) companion 
flange runout, use the combined runout guide. 


| With an indicated 0.003-inch flange bearing cup | 
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journal under the dial indicator adapter. Rock 
the cross-shaft fore and aft and the companion 
. flange side-to-side to establish the point at 
which the indicator hand reverses direction. 
-> This will determine the driveshaft universal 
cross-shaft runout. Record this reading. 


. ` Repeat Steps 5 through 8 at least three times 
and average the indicator readings obtained. 


CROSS-SHAFT RUNOUT CHECK 


& 
CUP SHAPED 


ADAPTER ай 


__ TOOL-6565-AB · Г 


DIAL INDICATOR 
WITH MAGNETIC 
BASE-D78P-4201-B 





Е7145-1А 


runout and an indicated 0.004-inch universal 
cross-shaft runout, the combined companion 
range runout will be 0. us nen 


Driveshaft Universal Cross-Shaft Runout — Inch 





| The total (combined) companion flange runout is located in the square where the columns containing the flange bearing cup runout and universal cross shaft runout readings intersect. | 


11. If the reading obtained in Step 10 exceeds 

- specifications, re-position the companion 

flange..180 degrees on the pinion shaft and 
repeat Steps 1 through 11. 


. 12. If the repeat readings still exceed 

i specifications, re-position the flange an 

additional 90 degrees on the pinion shaft and 
check the runout (Steps 4 through 10). 


CE36832A | 


13. If the runout is still excessive, replace the 

= companion flange and check the runout. If 
necessary, rotate the new flange on the pinion 
shaft until an acceptable runout is obtained. 


If excessive runout is still evident after 
replacement of the companion flange, replace the 
ring gear and pinion and repeat the above checks. 
until the runout is within specifications. 
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DIAGNOSIS AND TESTING (Continued) 


Diagnosis Guides 


The diagnosis guides in thís Section can be used 


when diagnosing driveshaft conditions. 


DRIVELINE COMPLAINTS - 
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"CONDITION | — POSSIBLE CAUSE... |] RESOLUTION | 


Driveline Concerns 


Noise on Drive or Coast 1. 


Loud clunk іп the Driveline when 
shifting from reverse to forward. 


. Rear spring U-bolt loose. ` 
. U-joint worn or improperly installed. - 


. Coupling shaft center support 


bearing improperly installed. | 


. Excessive runout or damaged 


U-joint. 


. Excessive lateral and radial tire 


and wheel runout. г. 


. Excessive driveshaft runout. 


. Driveshaft out-of-balance. 


š Driveline and pinion angles out-of- : 


specification. 


. Binding, damaged or е splines 


on “әр yoke. 


Improper driveline angles or ` 


phasing. 
. Loose or worn driveshaft 


components, companion flange 





attaching nut below specifications. 


1. Retighten U-bolts and driveshaft. 


2. Install or replace U-joint. 


| 3. Correctly install bearing and 


replace if damaged. 


. Rotate flange 180 degrees and . 
install. Recheck, and if not. . — 
acceptable, replace flanges ánd/or 
U-joint and repair as required. 


5 Refer to Section 11-01, General | 
Wheel.and Tire Service. 


А Веріасе driveshaft or rotate 
driveshaft 180 degrees and check : 
for out-of-balance condition. 


. Rebalance driveshaft. 

. Adjust to specifications. | 

. Check transmission for proper 

. lubricant, and.clean and lap 
splines. Lubricate splines with 


Long-Life Lubricant ` 
C1AZ-19590-BA (ESA-MIC7S-B).. 


EG Or correct as required. ` 


| inepect i repair, replace as - 
required.. Aig : 


CE4771-2G 


' DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-60-14 General Driveshaft Service 15-60-14 





DIAGNOSIS AND TESTING (Continued) 


| DRIVESHAFT VIBRATES - | | 
| "TEST STEP | RESULT ACTION TO TAKE ` 
10 | VERIFY CONDITION JE 


The following procedure айй! бе used to isolate part 
_ ог parts causing concern when a vibration condition 
` exists which is thought to be caused ad driveline 
components. 


. € Road test vehicle to determine critical vibration 
points. Note road speed, engine RPM, and shift 
lever positions at which vibration occurs. 


e Stop vehicle and run engine with clutch depressed 
through critical speed ranges noted above. ` 


If excessive ен і5 
present, correct engine 
or clutch condition 
causing vibration. 


| 20 [TRANSMISSION CHECK | 


e With transmission in neutral and clutch engaged, 
run engine through critical speed ranges and note if . 
any excessive vibration is apparent. 


30 | TRANSMISSION ALIGNMENT — . си 


e Check transmission to clutch housing alignment.. Align transmission and 


clutch housing. | 
CE4769-2B | ` 





ADJUSTMENTS 


Driveshaft Balanca 


22 Mibration or shudder which is noticeable either on 
fast acceleration, when coasting, or when using the 


engine for braking, may be caused by the rear axle | 


housing being loose on the rear suspension, 
improper tire balance, improper driveline 
installation, or driveline balance. 


If driveshaft components are replaced and shaft 
vibration is encountered. after installation, 


disconnect the shaft and remove the slip yoke. 

Rotate the slip yoke 180 degrees; then, reconnect 

the shaft to the slip yoke and reinstall in vehicle. If 

the vibration persists, disconnect the shaft at the 

rear axle companion flange. Rotate the companion 

mange 180 degrees and reconnect the shaft to the 
ange. 
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_ _ ADJUSTMENTS (Continued) 


If rotating the driveshaft 180 degrees does not 


eliminate vibration, the driveshaft may be balanced; 
using the following procedure: | | 


.1. Raise the vehicle on a twin-post hoist so that chalk, ог colored pencil u d nr | 
| " p until it just barely 
both hg n ү rear axles are safely contacts the rear end, center and front end of 
supported with all wheels free to rotate. the driveshaft. The chalk marks will indicate the 
2. Remove the rear wheels and tires. Reinstall lug heavy side of the driveshaft. Use caution when 
nuts to retain brake drums or rotors. E checking the driveshaft near the balance 
| | SÉ O he | weights to prevent injury to the hands. 
3. With the transmission in gear, increase the | И | | МЕ 


vehicle speed to the maximum vibration level. 


Note and record the speed of this vibration 
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5. With the transmission in-gear, run the vehicle 
with the driveshaft rotating at а speedometer 
speed of 64-80 km (40-50 miles); have ап. 
assistant carefully bring a crayon, piece of 


MARKING REAR 






-period as a baseline speed. 


4. Check the attachment of all U-joint bearing | 
- caps of the driveshaft to the transmission yoke 
for improper. installation or damaged. U-joint 
bearing cap locating lugs. All yokes with worn, 
shaved, or damaged locating lugs must be. 
replaced. . 22-002 mE 


RUN-OUT 


USE SUPPORT 
STAND AS A 
. STEADY REST 







CHECKING COMPANION FLANGE 


оосо 
икос I 59 
DO 












IMPROPERLY 
‘SEATED 


SE. 


m 


PROPERLY 


SEATED 6. Install two screw-type hose clamps on the : 


- driveshaft so that their heads are located 180 
- degrees from the' chalk mark, starting at the 
pinion yoke end of the driveshaft. Tighten the 

- clamps. rEg a, Т7 | 


+—c 


NN 


^ . CHALK MARK . 


E6116-1A 


` CLAMPS 180° FROM CHALK MARK 
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 АБУОЗТМЕМТ$ (Continued) - 


7. Run the vehicle up to the baseline speed. If 
vibration is still evidenced, rotate the clamps 
approximately 45 degrees away from each 

. other and test for correction of vibration. 


CAUTION: To prevent overheating, do not run 
the vehicle on the hoist for an extended period. 


8. If necessary, continue to rotate the clamps 
. apart іп smaller increments until the vibration i is 
eliminated or begins to be reduced. 


I the vibration is not completely eliminated, 
repeat the foregoing procedure and balance 
“ће front end of the driveshaft, checking for 

. elimination or reduction іп the vibration level. 


ON E6012-1A ` 
| | Reinstall wheels and tires. 


NOTE: In some cases, rotating the driveshaft 180 
degrees may decrease the vibration to ап. 
acceptable level. However, if. the vibration level is . 
increased, install the driveshaft in its: original 
position and proceed to Step 4. 


; Remove the vehicle from the hoist and бай 
test... . | "T 


ROTATING CLAMPS. ` 
CHALK MARK 


4. A vehicle is more sensitive to excessive 
imbalance and/or runout at the rearward end of 
the driveshaft; therefore, locate the heavy side 
of the driveshaft by the use of the strobe light 

and transducer, as follows: | 


Scribe an. axial. chalk line (at any radial location) 
approximately 4 inches long at the rear of the 
driveshaft. Locate the transducer on the bottom side 
of the carrier, and secure it in place. Run the engine 

. anddriveline at the worst vibration speed noted and 
visually note the position of the chalk line by use of 
the strobe light. This provides a starting point for the 
initial батон of the clamps. 


CHALK LINE 


Alternate In Vehicle Driveshaft Balancing. 
Procedure . 


Rotunda Dynamic Wheel Balancer (Model 006- 
:01400) or Equivalent Equipment . 


1. Road Test—Evaluate and record road speed at 
which vibration occurs. 


2. Raise vehicle on a frame contact hoist. Remove 

the wheels and tires. Reinstall lug nuts to retain 
brake drums. Re-evaluate by starting the 
engine, engaging the transmission and 
accelerating to the indicated speeds at which 
the vibration was most severe during the road 
test. Suspending the rear axle makes the 
driveline more sensitive to vibration. 


Disconnect the driveshaft from the companion 
flange. Rotate the driveshaft 180 degrees from 
its original position and re-install. Repeat 
evaluation per Step 2 above. - 


E6105-1A 
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ADJUSTMENTS (Continued) 


LOCATING TRANSDUCER 


E2724-1B 





Stop the engine and rotate the driveshaft so: 


` "that the chalk line is in the same location as it 
. was noted under the strobe light: ~ 


Install two (stainless steel) hose clamps on the 


driveshaft. Position the clamp. heads. 180 _ 


degrees from the Mig ысы and tighten the 
clamps. | : 


TRANSDUCER = 


Е6106-1А 
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7. Runthe engine апа driveline through the speed 
range. If no vibration is felt, remove the lug nuts, 
install the wheels and tires and reinstall the lug . 
nuts in the correct position and proceed to Step 

. 9. However, if any vibration still exists, . the 
combined weight of the two hose clamp heads 1] 
may be in excess. To reduce this excess | 
weight, rotate the clamp heads away from each | 
other approximately 15 degrees (опе each way 
from the original position). Вип the engine and 
driveline and note if the vibration has been 
reduced. ` 


. CAUTION: Do. not run the engine with. the 


transmission engaged on the hoist for extended |. 
periods due to the danger of overheating the | 
engine and/or transmission. | 


8. Continue to rotate the clamp: ква арап іп. 
smaller angular increments until the vehicle feel 
of balance (vibration) is best. At this point, 

install the wheels and tires per Step 7 above . 
and road test the vehicle to determine the 
actual degree of improvement. If satisfactory 
improvement has been obtained, proceed with 
Step 9. If no improvement has been obtained, 
the clamps: must be removed and diagnosis 
should be re-directed to other areas, such as 
wheels, tires, driveline angle, and companion 
flange runout. For additional information refer to 
Diagnosis and Testing in this Section: · 


9. When the vehicle has been corrected to а. 
satisfactory level, as determined by a road test 
evaluation, tighten the clamps securely. Clean 
thoroughly with lacquer thinner, and spray the 
clamps with a commercially: available black 
paint for a finished. Рр | 
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SPECIFICATIONS 


“Engine Ange 


ENGINE ANGLE TO HORIZONTAL — BRONCO | 


[ maa [ мене [кше 
вю — | м [| Мю ” 














РАОМТ DRIVESHAFT ANGLE ТО HORIZONTAL — ВВОМСО г р | 


Curb Load Empty 


REAR DRIVESHAFT ANGLE TO HORIZONTAL — BRONCO Е | С | 


| | | | | | Empty Rear 
Spring Rating Ride Height 
| | Axle to 
Transmission at Pad (Lbs) Transfer Case | Curb Load Empty = - д 


| mm. 

[3s | c | i | Femme [| т [ив 
ЕСІ 

KI 

KI 














E All Engines мо . Part Time | 
















| C6 | i 

maos | № | Реле | её fea] 
[ as | aoo | 1 | ете | пле ези 
AOD 12-2 


@ Measure the emply rear axle ride height (axle to frame) between the axle tube and the lower flange on the frame as shown in the illustration. 


C i" EMPTY REAR AXLE HEIGHT DIMENSION 


— 






REAR AXLE TUBE 





REAR AXLE PINION ANGLE TO HORIZONTAL — BRONCO | | 


о Model — — | Spring Capacity at Pad Spring Part No. 5560 Curb Load Empty 
ААА 








FRONT AXLE РІМОМ ANGLE ТО HORIZONTAL — ВЯОМСО 


| Transfer Case Front Axle Pinion Angle 






CE3675-2G - 


3.07/3.54/4.10 


3.54/4.10 
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. SPECIFICATIONS (Continued) 

REAR AXLE РИМОМ ANGLES TO HORIZONTAL — E-150, E-250, Е-350 а | = l 

INE Spring Capacity at Pad 
| (Kg) Part No. (5560) | ню | Ange | Rao | Ange j| 

we | s | tme [35 | s [sem | > | 

we | e | Eme [ass | = | mas | > — 

[we | м | пла | 355 

[wm | 7% | Eme | 355 — «mam | s || 

[wm | s | Eme | ss | eur | зы | өзе | 

we | м | ойла | ss | Z 55 | > || 

[wm | Tw | Em | ss [ ewe | sons | eve || 

ws [ sw | wmm | [| [| 98 [5 — 

| 200 | 95 | ОА | | 354373 | 9 | 
[ome | wm | tM ^| 3079544] + || 

p 250 | ип | АА — | —— | | 354973 | 5 |]. 

[ zm | wx | tm ОО 

[me | wm | Eme | 

[me | im | mA | 

Озю | u | mew [ |-  [somsseo] $9 — 

| 390 | 196 | ЕПААА | —— [307854410 | 59 | 

| 30 | 1496 |  EITAAA ^ | — [ 354410 | 5 _ 


> 
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sok (Continued) 


DRIVESHAFT ANGLES TO HORIZONTAL AT CURB LOAD EMPTY — E150, E250, E350 . 



















: $ + š 
: А 
. 








| IN DECE 
MET кит иш шш ш 
| — d 
x | TA 8.12 
| EM 750. 17%” 
[mo | < | "5 1 | 09 | 


. @ Measure the empty rear axle ride height (axle to frame) between the axle tube and the lower flange on the frame as shown in 2 illustration below. 


UD TWO eco drivelines. f 
С „к= REAR AXLE HEIGHT DIMENSION 


REAR AXLE TUBE 


CE6461-2A 





_ DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15-60-21. Е ры _._ General Driveshaft Service = WEE RES 15-60-21 





SPECIFICATIONS (Continued) Б Ма A... 


ENGINE ANGLE ТО HORIZONTAL 
E-150 — E-250 — E-350 










жайса тыра ass i SEMEN a vie залға NM. тасың 


= T . - CE3923-2B 
‘REAR DRIVESHAFT ANGLES TO HORIZONTAL — Ғ-150, F-250, F-350 (4x4) AND BRONCO _ 


aM | Spring Rating at 
Rear Axle | Transmission Pad (bs) 





š 


4.91. 3.08/3.55 


E NAE 
|| F150 (4x4) 58L 


C6/M4/TOD 
M4/TOD 


ae | 10.80 | 274 
E" 
0. 


g 


3 | | 
| > AA š ` қ < É + : 


со 
© 
N [ho 
A > 


SET 
| 


ШЇ 


411 


| к sm ин 49. | 308355 МАЛО 


155 


| [s =] 
Е тотсак: ж 
р 
Ғ-150 (4х4) 


| к 
Ë 2E NA 
Ec 
_Е-250 (4х4) HD ` . 


350 
3.55 


№ 
- 
A 


| F-150 (4х4) — 





Im Í so 
SiN 
4145 


8|8|8 


о 
r 


ho 
ч 
e 


"50L- 4.10 


N | ҒО 
Coin 
N10 


| N 
| 
со | о 





LE 3225. 


3.08/3.55 C6/M4/T OD 
3.50 SONS OD 


222 10-14 11. 


4.9L, 
5.0L/5. ві 
5. OL ` 


oo|o|2 
и 
1 ок 
Sers! 
N 
Aa 


no | no | no | to 
~ 190 | | | 
со | >| > | > 


p 3937 





278 


=. 


® Measure the mue rear axle ride height (axle to тате} between the axle е and the lower flange on the frame as Shown i in the illustrati ion. 


ET Í pt EMPTY REAR AXLE HEIGHT DIMENSION ` 






лал км WM UO ¿nasya 





| 
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SPECIFICATIONS (Continued) 


REAR AXLE PINION ANGLES TO HORIZONTAL — F-150, 250, 350 4x4, BRONCO 


Part No- (880) 
KA Бы 


T = | 
| Esa [amas | s [и | sux 
mee — [xm юле [sese s 
т 


С 
F-250 НО (4x4) x ESTAAJA | 355440 | ewe | | 
e k š ees Ties С 4--- 
F-250 НО (4х4) 3937 | ESTAAJA | 355440 | ewa | | 
кашы Dues T mem ame e | 
3378 |  EWASA [8355410 | € | | 
3475 _ dmm аө per 
momo “|ы” 





‘DRIVESHAFT ANGLE TO HORIZONTAL — F-350 (4x2) (CURB LOAD дыш. 


; ` Empty Rear 
Spring Rating | _ Transmission ^o Ride Height 
at Pad (Lbs) | Axle to Frame (1) 


ЕЕ | Sw | n [тав | тт_ 
| = pee puse 


(D Measure the empty rear axle ride height (axle to irae] between the axle tube and the lower flange on the frame as shown in the liceret 





CE5832-2B 


COUPLING SHAFT ANGLE TO HORIZONTAL — F-1 50, F-250, F-350 (4x2) | 
Wheelbase 


NN 
= — 
с КИЕ o | 
LI 
| 


= se 


7 CE5830-2B 
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SPECIFICATIONS кеше) 












| DRIVESHAFT ANGLE TO HORIZONTAL — F-150, F-250, F-350 (4x2) (CURB LOAD EMPTY) 

| aa | | | Empty Rear 

Ride Height 
Axle to 
Framed) 









. Transmission . 







Spring Rating 
at Pad (Lbs) 





Driveline . 
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1% 
о 
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* 
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N 
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; (D Measure the empty rear axle ride height ( (axle to frame) between ne axle tube and the lower flange on the frame as shown in the illustration. . 


( Š Гг EMPTY REAR-AXLE HEIGHT DIMENSION 


: REAR AXLE TUBE, . 






CE5831-2B 


FRONT DRIVESHAFT ANGLES TO HORIZONTAL 
- F-150, Е-250 LD, BRONCO (4x4) DANA 44 IFS AND 44 IFSHD AXLE 


F-150 (4x4) m E 
















| | TUE жәна | Wheelbase | | | 
| және 27 Же ЕРЕРЕРЕРЕЕЕ 





LT БЫҚ 
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SPECIFICATIONS (Continued) 


REAR AXLE PINION ANGLES TO HORIZONTAL — F-150, F-250, F-350 (4x2) 


| Spring Capacity 
Model E E at Pad l 
Е-150 ° | 2967 


‚| 3378 


ШЕГЕН 
[в _ 
ss 


>FE 

| 189 | 

| 155 | 
F-250 LD 3378 1700 таа 
ыы: СЕЗЕ Е: 

БЕСІН 

| 137 __ 

| | 










[ә | B OXEN лл 
| s | ыл [зая | в | E im 
om [mwa pues | е — 

[ome | sm | ал | moss | su _ Le 
БЕСТЕН | 
DE 
m | 
[ m 













m [ums] e 





F-250 HD 3378 2590 7 1175 ЕЗТА-АЈА 
2811 ` E4TA-SA 
F-250 HD 3937 
3378 


Гм 
ШЕТЕН 
[AL 
a 
[mw | ú | Eme | м | 
“зт | ams | Es | AL 
“зп [т | вм | A 

350 DAW [ ses | че | EVA [ALL 
Бал: rae 


| 350 — 
| 35 — 
| 350 — 
| 350 — 
| 35° 
_| ss | 
| 350 | 
— 
us 
122005 
sence 
p 
masis 
NUN 
жан 





СЕ6459-2А | 


DRIVELINE ANGLES 


ENGINE ANGLES TO HORIZONTAL | 
Engine Ғ-150 — F-250 — F-350 (4х2) (4х4), апа Вгопсо Couplingshaft, Driveshaft & Rear Axie Pinion Anges 


Mode wheelbase | кше | _‘Tranemisslon | 





|... F-150 — F-250 — Ғ-350 
_ F-Super Duty (4x2) (4x4), Bronco ле, = 


CE3913-2D 


_ FRONT AXLE PINION ANGLES ТО HORIZONTAL ` 
Е-150 — F-250 — F-350, BRONCO qoe 





F-250 H D (4x4) A 
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SPECIFICATIONS (Continued) 


DRIVESHAFT — TORQUE LIMITS 










Description 


T: 
к 


Bolt Yoke to Coupling.Shaft 





Nut — U-Joints — U-Bolt 

























General Driveshaft Service 


Ж Bolt Size 





15-60-25 









ыы мы Limits l 
ЕН = 


148-1650 
175-240 
250-300 
160 . 








5/16-18. . 11-20 
| | 3/8-18 | 24-35 
22711 6-20 . 41-54 | 
Coupling Знай Genter Bearing Bracketto-Suppor SS — — _ 
Bolt — Drive Shaft U-Joint to Rear Yoke 1220 J se s 
Bolt and Nut — U-Joint Adapter to Rear Axle: 1/2-20 _. 82-94 
Circular Flange Bolts J — Е ЖЕКЕН 95129 _ 
Divesato-Tansler Case Bats 51624 — хы — 
Driveshaft-to-Front and Rear Axie U-Bolt. Nuts 5/16-18 - | 88 | — 120 | o 
Bolt — Strap@ 516-24 oo sw nono do aa O 
NOTES: E mE 20 
(DDana Axle | 
(ФЕ-250 H.D. and F-350 with M5HD Transmission and F-Super Duty. CE7160-2B 
rr sar N e n 
Tool Number 
EL MANGA | 
тата сатр Pliers zs 







TIE 


CE4887-1E 





CE7161-1A 
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SECTION 15-61 Driveshaft—Single Туре U-Joint 





SUBJECT |. ^ — ^ PAGE 


SUBJECT RAGE 





ADJUSTMENTS . | е | REMOVAL AND INSTALLATION - | ; 
J. Adjustable Driveline Support Plate ....... ... 15-61-25 Driveshaft (One Piece Models) . РЕ 15-61-6 | 
Driveshaft Alignment ..................... 15-61-4 Driveshaft (2 or 3 Piece) ................... 15-61-7 
· Driveshaft Runout and Balance Mu RUE MEE . 15-61-4 Driveshaft/Coupling Shaft (2 Piece) . ТІН .. 15-61-6 
DESCRIPTION ........................ to 15-61-1 SPECIFICATIONS ......................... 15-61-10. 
DIAGNOSIS AND TESTING ........... ni LOU 15-61-4 VEHICLE APPLICATION ................ ..... 15-61-1 . 
DISASSEMBLY АМО ASSEMBLY | ; | pea 
Snap Ring Type U-Joint ..... — E ..... 15-61-9 
| VEHICLE. APPLICATION . 
E-150—E-350, Ғ-150--Ғ- 350, F-Super Duty 
Chassis Cab, Commercial Stripped Chassis, Motor | 
Home Chassis and Вгопсо. Vehicles. | 
| am 
The driveshaft or coupling shaft is composed оѓ. | u : 
‚ the universal joints ( U-joints), connecting shafts, М” `. ONE PIECE DRIVESHAFT] 
|. attaching flanges, and slip yokes. The number of. NUT аы а SLIP YOKE DESIGN — . 


shafts and U-joints used а оп the vehicle 
еррисаноп 
















382836-5100 ЕХСЕРТ Е-150 


BEARING 







UNIVERSAL JOINT 


HALF ROUND 





KIT-4635 
COMPANION Вот | 
386867-5 \ - 
4 1 . 
Sene NUT 


375646-52 | 
: с DRIVE SHAFT 
4602 


SLIP YOKE i 
48440 . . FRONT OF VEHICLE 


SLIP YOKE ASSEMBLY 
COUNTERBORE/PILOT 









PARTIAL OR —— SLIP YOKE WITH 
МОМ-СООМТЕНВОНЕ COUNTERBORE/PILOT 


4A335 DAMPER a DAMPER 


` 





e 
4A335 


LOW INERTIA | ty INERTIA 
. SLIP YOKE 
WITH DAMPER ` E2096-1F 
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DESCRIPTION (Continued) 7 


Sms velles. use a one piece slip-yoke type 
driveshaft. A universal joint and splined slip yoke are 
- located at the transmission end of the shaft, where 
they are held in alignment by a bushing in the 
. transmission rear extension. The splined slip yoke 
and transmission output shaft permits fore and aft 
movement of the driveshaft as the rear axle moves 


BOLT ` 
· N800594-S100. 


SEAL 74 | 


SPIDER 


CIRCULAR 
COMPANION 
FLANGE 


4951 | | | DRIVESHAFT 


AXLE FLANGE ASSEMBLY 
YOKE . ` 4602 
4A378 | 


Others use а coupi shaft i in conjunction with a 
' driveshaft. Care must be taken to align the shafts as 
shown in the Figures. The мо-ресе driveline 
system incorporates.a "necked down" coupling 


shaft stub with a "'blindspline"' feature which 


assures dica paasing action. 


Driveshaft—Single Туре U-Joint . 


гир and down. This provides smooth performance 


during vehicle operation. An oil seal at the 


- transmission prevents leakage and protects the slip 


yoke from the dust, dirt and other harmful material. A 
second universal joint attached by two U-bolts 1$ 
used where the driveshaft mates with the 


companion flange at the rear. 


UNIVERSAL JOINT, 
КІТ-4635 


( BEARING 


SLIP YOKE 
4841 


- DRIVESHAFT 
ASSEMBLY 


4602 : 
E7121-2B 
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DESCRIPTION (Continued) | | | Ж 


COUPLING 5НАҒТ SUPPORT 
BRACKET CENTER BEARING ASSY.. . 






INSTALL. 
. DOWN -TURNED LIP 
` OF RUBBER INSULATOR 
. FACING COUPLING SHAFT `: 


| DUST SLINGER | GREASE SEAL DRIVE SHAFT SLIP YOKE - 


| TO оя IVE SHAFT АМО 
TWO-PIECE DRIVELINE SYSTEM, 5'!P YOKE ASSY. 


ASSY. 










BEARING RETAINER RING 
RUBBER INSULATOR ` 










COUPLING SHAFT 


SUPPORT BRACKET | ( I | aU M j | 
| =. қ š i SUPPORT. BRACKET 
COUPLING SHAFT/CENTER BEARING ASSEMBLY ` “Garr ` тиим Е 


\ DUST SLINGER . 


CENTER BEARING ASSY. 








SPLINED STUB \ ү BEARING А$$Ү. 
_ SHAFT END. | BEARING SHIELD 


(RETAINER) 













RUBBER INSULATOR 
BEARING SHIELD 


a (RETAINER) 


BEARING 
COMPONENTS 


= | 12.70mm (% INCH) 


| any FLANGE TOWARD 
STUB SHAFT END ` 


DUST SLINGER 









SUPPORT _ —e- 
BRACKET 


CENTER SUPPORT COMPONENTS 





- COUPLING SHAFT ASSEMBLY 


4 


SLIP YOKE ASSY. 


GREASE SEAL WITH GREASE FITTING 





. 'DRIVESHAFT ASSEMBLY "ҮЕ SHAFT ASSY. 5-3 
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. DESCRIPTION (Continued) 


| All two piece driveshaft vehicles are equipped. 
with center support bearings that are Шаа B 


and sealed for the bearing life. . 


All U-joints are of the lubed for life needle-bearing : 
type. U-joints equipped with grease.fittings should `. 
' be lubricated at the specified intervals. The U-joint ` 


bearings are retained on the U-joints spiders by 
snap rings and U-bolts on some applications. 


. . Driveshafts and coupling shafts are balanced; 
therefore, if. the vehicle is being undercoated, the 
shafts and all open spline ares must be covered to 


prevent undercoating шады trom getting on me 


shafts. 





DIAGNOSIS AND TESTING ' 


| Refer to В 15- 60, ‘General Driveshaft 
. Service and Section 18-01 ‚ Noise, Vibration and 


BEARING ` - ASSEMBLED VIEW 


. DRIVESHAFT ASSEMBLY 15 


SHOWN 90% OUT OF POSITION 
SNAP RING TYPE 





. DRIVESHAFT TO REAR AXLE 
BEARING САР. 


J NEEDLE ROLLERS 
` EXPLODED VIEW: 


ZERK FITTING 





ashes Diagnosis, 


ADJUSTMENTS 


Driveshaft Runout and (Balance: 


Refer to Section 15- 60, Genera Driveshaft М 


| Service. 


Driveshaft Alignment. 


Before adjusting components (or Saxo" 
driveshaft alignment, be sure to check the following: . 


1. Alignment of drivelines must be accomplished 
with the empty vehicle sitting on a hard level 
surface. - 


2. All.angle measurements must be made on а. 
"surface or he comiponent which is either — 





parallel to or ат былш to the center line of 
the component being measured. ` | 


Angle measurements must be made with either 
a spirit level or an inclinometer. Angle values 
given in Section 15-60 are nominal values with 
a tolerance of + 1⁄4 degree. 
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ADJUSTMENTS (Continued) | 


Adjustable Driveline Support Plate 


F-Super Duty Commercial Stripped Chassis 
and Motor Home Chassis | 


Ап adjustable driveline support plate is ; used. 
Although it can be mounted in any one of several 
positions, only one position is correct for a specific 

" application. The correct position can be determined - 
from the following illustration. 


' ADJUSTABLE DRIVELINE SUPPORT 


WITH MAIN AND AUXILIARY SPRINGS. 


ALIGN WITH 
HOLES 2 AND 4 








FRAME 
CROSSMEMBER 


ALIGN WITH 
HOLES 1 AND 3 


‘NUMBERS АВЕ 
. STAMPED INTO 
PART 


SUPPORT PLATE 
Е9ТО-4831-АА . 


USE #1 HOLES ТО 
MOUNT TO CROSSMEMBER | 


ИР FRONT OF VEHICLE 





FRAME 
SIDE 
RAIL ` 


PLATE POSITION 


ALIGN WITH HOLES ` 


CROSSMEMBER 


. SUPPORT PLATE 


. WITH MAIN SPRING ONLY 











1 AND 3 
FRAME 


'ALIGN WITH 
HOLES 2 AND 4 


NUMBERS ARE STAMPED 
INTO PART 


USE ЯЗ HOLES TO 
MOUNT TO CROSSMEMBER 


SUPPORT 
PLATE 
4831 


E9TD-4831-BA 
OR ЕОНТ-4831-СА 







LEG OF SUPPORT PLATE ` 
MUST ALWAYS FACE 
FRONT OF VEHICLE 
AS SHOWN ` 


74.4mm (2.93 IN) 
` WITH MAIN SPRING ONLY 


48.5mm (1.91 IN) 
WITH MAIN AND AUXILIARY SPRINGS 


USING THE COUPLING SHAFT SUPPORT PLATE-4831 
SHOWN ABOVE WITH THE ATTACHING PARTS INSTALLED 
IN THE SPECIFIED HOLES, THE BOTTOM OF THE SUPPORT 

PLATE TO THE BOTTOM OF THE FRAME MEASURES 


E8093-2A 
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REMOVAL АМО INSTALLATION 


Driveshaft/Coupling Shaft (2 Piece) | 


Except F-Super Duty, Commercial Stripped 
Chassis and Motor Chassis | 


To maintain driveline balance, mark the 


relationship of the rear driveshaft yoke and the rear | 


axle companion flange before disassembly. 


‘Removal 


1. Disconnect the driveshaft from the rear axle 
| companion flange and disconnect the 
driveshaft slip yoke from the coupling shaft 


yoke. Wrap tape around the loose bearing caps ` 
to prevent the bearings from falling off the - 


universal joint spiders. 


2. Remove the two center bearing support 
(coupling shaft) to the frame crossmember 
attaching bolts. Remove the coupling shaft 
assembly from the transmission extension. 
Install the appropriate tool in the transmission 
housing to prevent leaking. 


3. Clean the male splines of the coupling shaft 
and driveshaft with a wire brush and a suitable 
solvent. Remove all hardened grease deposits, 
dirt or rust. Do not remove the blue plastic 
coating from male splines. Inspect for worm or 
galled splines. Remove any nicks, gouges or 
burrs using a file or emery cloth. If the driveshaft 
and slip yoke assembly. 


4. Using a suitable cleaning fluid, clean all dirt 


from the slip yoke internal splines and the slip 
yoke assembly. Carefully inspect the slip yoke 
splines for wear or evidence of twisting. Check 
the clearance between the slip YONG splines 
апа the driveshaft splines. 


225. Washall parts except the sealed center bearing 


and rubber insulator in suitable ċleaning fluid. 
Do not immerse the sealed bearing in the 
cleaning fluid. Wipe the- bearing and rubber 
insulator clean with а cloth . пашрепеп їп 
cleaning fluid. 


| МОТЕ: Inspect the slip volte seal, ieee if 
necessary. 


6. Check the center support bearing for wear or - 


rough action by rotating the inner race while 
_ holding the outer race. If any wear or roughness 
is evident, replace the bearing. 


7. Examine the rubber insulator for evidence of 
hardening, cracking, or deterioration. Replace if 
damaged in any way. 


Installation - 


1. Lubricate the coupling shaft front ‘slip yoke 
splines with Long-Life Lubricant, C1AZ-19590- 
BA (ESA-M1C75-B) or equivalent. Remove the 
tool preventing leakage from the transmission 
housing. Install the front yoke of the coupling 
shaft assembly on the transmission output 


shaft. Do not allow the slip yoke assembly to ` 


bottom on the output shaft with excessive 
force. 


“a 


Driveshaft—Single Type U-Joint 


15-61-6 | 


Secure the center bearing support. bracket to 
the frame crossmember with the center support 
attaching bolts. ЕМЕЛ the bolts to 
specifications. | 


. Apply a coating of Long-Life Lubricant C1AZ- 
~ 19590-ВА (ESA-M1C75-B) or equivalent to 


entire splined stub shaft end of the coupling .| 


shaft assembly prior to the assembling of the 
driveshaft and the slip yoke. ` 


. Using a clean long handle (stencil type) brush 

apply Long-Life Lubricant C1AZ-19590-BA 

(ESA-M1C75-B) or equivalent, spread evenly 
on all ће female splines of the slip yoke. 


Assemble the driveshaft slip yoko to the 
coupling shaft. 


Connect the rear U-joint of the driveshaft to the 
rear axle companion flange and tighten the 
U-bolt nuts to specification. 


Using а hand type grease’ gun, lubricate the 
driveshaft slip yoke through the zerk fitting with 
Long-Life Lubricant C1AZ-19590-BA (ESA- 
M1C75-B) ог equivalent. 


NOTE: To assure complete lubrication of the slip 


. yoke splines, temporarily plug the vent hole in the 


"welch" type plug located at the yoke-end of the slip 





yoke while applying grease through the zerk fitting. 


Driveshaft (One Piece Models) 


Removal: 


1. To maintain driveline balance, if the yellow 
| alignment marks аге not visible, mark the |. 


relationship of the rear drive shaft yoke and the 
drive pinion flange of the axle in line with the 
drive shaft so that they may be re-installed in 
their original positions. | 


On all except Е-150, remove the nuts retaining 
the U-bolts to the companion flange. On E-150, 
remove the bolts retaining the axle flange yoke 
to the circular companion flange. Disconnect 
the rear U-joint from the companion flange. 
Wrap tape around around the loose bearing 
. , caps to prevent them from falling off the spider. 
Pull the driveshaft toward the rear of the vehicle 
until the skip yoke clears the transmission 
extension housing and the seal. Install the 
appropriate tool in the Шаш: to prevent 
lubricant leakage. | 


Installation 


21. If the lugs on the axle companion flange аге 


shaved or distorted so that the veanngs slide, 
replace the flange. 


Lubricate the yoke spline with Long-Life 
Lubricant C1AZ-19590-BA (ESA-M1C75-B) or 
equivalent. Remove the tool from the extension 
housing. Install the yoke on the transmission 
output shaft. Do not allow the yoke assembly to 
force." on the output shaft with excessive 
orce 
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REMOVAL AND INSTALLATION (Continued) | 


Install the driveshaft so that the index marks or `. 


the yellow mark (if visible) on the yoke (light 
side) is in line with the yellow mark on the 
companion flange. This prevents vibration 


which occurs when the balance of the shaft and 


balance of the axle pinion flange become 
additive instead of neutralizing. If a vibration 
exists, the. driveshaft should be disconnected 
from the axle, rotated 180 degrees and 
re-installed. cU a e 


Driveshaft (2 or 3 Piece) ` 


F-Super Duty Commercial. Stripped € Chassis 
and Motor Home Chassis Vehicles - 


Removal 


1. 
2. 


Disconnect the driveshaft from the yoke at the 


rear axle. 


Slide the driveshaft: off the coupling shaft 
spines. 


Working from the center support nearest to the _ 
rear of the vehicle, remove the two attaching | 


bolts and support the bearing. 
Remove the forward joint from its mating yoke. 


Repeat Steps 3 and 4 until last shaft has been 
removed. | 


Thoroughly clean old grease and dirt from the 


driveshaft splines and then check the: splines: 


for wear, warpage and cracks. If the shaft. is 
worn, warped, or cracked, replace it. 


Using a suitable cleaning fluid, clean all dirt 
from the slip yoke, slip yoke splines, and shaft 


splines. 
Do not clean the plastic coating on the male 


splines with a wire brush. Do not.remove the : 


plastic coating from the male’ splines. 


Carefully inspect the slip yoke splines for wear 
or evidence of twisting. Check the clearance 


. between the slip yoke Ра and the shaft 


splines. 
Wash all parts except the sealed ball bearing 


and rubber cushion in suitable cleaning fluid. | 
Do not immerse the sealed bearing in . . 
cleaning fluid. Wipe the bearing and cushion 


clean with a cloth gamponed with аш. fluid. 


Driveshaft—Single Type U-Joint 
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On all except E-150, install the U-bolts and nuts ` 
that attach the U-joint to the companion flange. - 
Tighten the U-bolt nuts to 11-20 N-m (8-15 
ft-lbs). On E-150, install the bolts retaining the 
axle flange yoke to the circular companion 
flange. Tighten to 83-117 М-т (61-87 ft-Ibs). 





Check the bearing for wear of rough action by - 


. rotating the inner race while holding the outer 


race. If wear or roughness is evident, replace 


the bearing. 


. Examine the rubber cushion for evidence of 
. , hardening, cracking, or deterioration. Replace it _ 
~ if it is damaged in any way. 


Grease retainers and slingers are serviced only 


| as part of the ш. assembly. 
"installation 
А 


Connect the front joint of the coupling shaft to 


"the yoke on the transmission. Tighten the bolts . 


to specification found at the end of this Section. 
Secure the center to the frame bracket with the 


^, center support and.attaching bolts. Tighten the © 
. bolts to specification found at the end of this 
. Section. Make sure that the center bearing is 


not twisted in the support plate. . 
If working on a vehicle with more than one 


‘coupling Shaft, connect the rear shaft to the ` 


forward one, ‘then install the remaining center > 


° support. All splines should be lubricated with 


High Temperature Grease, NLGI No, 2, ESL- 
M1C173-A.or equivalent. 


Connect the rear U-joints to the rear axle flange 


. and tighten the bolts to specification. Be sure all 


driveshaft and ae shaft yokes are 


propery in phase. 
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REMOVAL AND INSTALLATION (Continued Em or 


.BOLT ;..- RETAINER 
27-37 №т | 4A254 
. (20-27 FTAB). | 












‚ DISCARD 


VIEW ОЕ AXLE AND 
-TRANSMISSION ATTACHMENT 






BOLT AND NUT FRONT OF VEHICLE 


© 68-95 Num SUPPORT | 
(50-70 FT-LB) PLATE | 

у 2 | [ | | 4831 | | , 

| sin DRIVE — | | 

| PORT © . SHAFT. = 
DRIVE SUFEORT x 
158” AND 178" WB 
TRANSMISSION END. 3. | Уш = но ILI 


INSTALL "IN PHASE" AS SHOWN  , б "s ы” RENE '  .E808i-2B 


=. 


DRIVESHAFT INSTALLATION — 208 INCH WHEELBASE 
F-SUPER DUTY MOTOR HOME CHASSIS VEHICLES 


SUPPORT 7 DRIVESHAFT | 


: m |. 72. SUPPORT 
| И 4602 


PLATE — 


TRANSMISSION END. ` AXLE END 
DRIVESHAFT 
‚ ASSEMBLY RES TOM 

'4K331 = 


WASHER : и ^ $ TO CROSSMEMBER | ’ CROSSMEMBER 


N630088 .. 


ALIGN WITH 


HOLES .— 







SUPPORT 





2 dS | A^ 
PLATE | ALIGN WITH 
E 4831 | HOLES 2 AND 4 
: і | 
NUT l Í 
40-64 N-m ЖЕ». : 5 
(30-47 FT-LB) BOLT ` 
Act N605921 


ШУДЫ ы ^^ NUMBERS ARE . | 
: NY 0 STAMPED INTO 
- K4831 ` 2 


. FRONT OF VEHICLE 





E8233-2A . 
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‚ Snap Ring Туре U-Joint Assembly 


Disassembly 


1. 


Place the driveshaft оп а suitable workbench, 


being careful not to damage the tube. 


CAUTION: Under no circumstances is the 
driveshaft assembly to be clamped in the jaws 
of a vice or similar holding fixture. Denting or 


localized fracture of the tube may result, which - 


. cause driveshaft failure during vehicle 
operation. 


2. 


Remove the snap rings that retain the bearings - 


in the yoke and in the driveshaft or coupling 
shaft. 


Position the U-joint Tool, T74P-4635-C ог. 


equivalent on the shaft and press the bearing 
out of the yoke. If the bearing cannot be 
pressed all the way out of the flange, remove it 


with vise grip or channel lock pilers. Mark the ` 


yoke and the shaft to be sure that they will be 
reassembled in the same relative position. 







BEARING 


U-JOINT TOOL 
T74P-4635-C 


E4203-1B # 


Re-position the tool їо press оп ће spider іп 
order to remove the bearing from the opposite 
side of the flange. 


Remove the flange from the spider. 


Remove the bearings and spider from the | 


driveshaft or coupling shaft in the same 
manner. | | 


21. Start a new bearing into the yoke at the rear of | 


the driveshaft. 


.2. Position the spider in the rear yoke and press | 


the bearing 6.35mm (1/4 inch) below the 
surface. | | 


3. Remove the tool and install a new snap ring. 


4. Start a new bearing into the opposite side of the 
yoke. | 


5. Install the U-Joint Tool T74P-4635-C' or | 
equivalent, and press on the bearing until the 
opposite bearing contacts the snap ring. | 





SPIDER Sf 
ы. u | 
< И НН | 
ES А J р 
2 БУ | 
йд U-JOINT TOOL ` 
N NY 7; 222 T74P-4635-C — 
BEARING х 2 | 
 EM204-18 


:6. Remove the toll and install a new snap ring. 


7. .Re-position the driveshaft or coupling shaft and 
install the spider and two new bearings in the 
front yoke in the same manner as the rear yoke. 


8. Position the flange on the spider and install two 
new bearings and snap rings. 


9. Check the joint for freedom of movement. if a 
bind has resulted from misalignment during the ` 
foregoing procedures, tap the ears of the 
driveshaft sharply to relieve the bind. Do not 
install the driveshaft if the U-joints show any 
signs of binding. ` 


NOTE: The effort required for U-joint movement 


. should not exceed 35 in-lbs when measured with a 


spring scale. 
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SPECIFICATIONS | 





DRIVESHAFT — TORQUE LIMITS 


Description ` 


: | Bolt Size | 


516-18 - 
|... 8/18 | 
7/16-20 


Coupling Shaft Center Bearing Bracket-to-Support Н _ 716-20 | 
Bolt — Drive Shaft U-Joint to Rear Yoke ` | 1/2-20 Е 
Bolt and Nut — U-Joint Adapter to Rear Axle 1/2-20 


Bolt Yoke to Coupling Shaft 


Nut-U-Joints — U-Bolt 


@Dana . 


Bolt — Circular Flange to Pinion Flange M12-1.25 x 27 , 


SPECIAL SERVICE TOOLS 


Tool Number f Description | 


Т74Р-4635-С- 


U-Joint Bearing Remover and Installer | 








. Torque Limits ` 

^o (Ft-Lb). 

148-1641) | 
175-240 


. 250-300 
160 


201-2220) 
_ 238-325 - 
339-406 
216 
11-20 4 
.. 24-35 
22241542 00. 


| 51-73 
E 82-94 
83-118 


CE1989-2K 


37-54 


60-70 
61-87 
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VEHICLE APPLICATION 


Bronco Rear Driveshaft апа: F-350 (4x4) Front 
Driveshafts. A s, | 


DESCRIPTION ` 


The rear iriveshiaft assembly is of the double Cardan 
type which incorporates two U-joints, a centering socket 
yoke, and a center yoke at the transfer case end of 
each shaft (Fig. 1). A single U-joint is used at the axle 
end of the shafts. All U-joints are "lube for life," and do 
not require scheduled maintenance lube for life. 


- All driveshafts are balanced. Therefore, if the vehicle 


is to be undercoated, cover the driveshaft to prevent 


undercoating material from getting on the shaft. 


DIAGNOSIS AND TESTING 


. Refer to Section 15-60, General Driveshaft Service 
and Section 18-01, Noise, Vibration and Harshness for 
driveshaft diagnostic and testing procedures. 


ADJUSTMENTS . 


For Adjustment procedures, refer to Section 15- 60, 
General Driveshaft Service. | | 


DOUBLE CARDAN ASSEMBLY. 
U-JOINT ASSEMBLY 


CENTER 
YOKE 


| | U-JOINT 
COMPANION EN 
FLANGE ` 


E2258-1F . 


FIG. 1 Driveshaft Disassembled - 





REMOVAL AND INSTALLATION 


Driveshaft 


Removal 


1. To remove the rear driveshaft on Bronco, 
disconnect the: double .Cardan U-joint from the. 
flange at the transfer case and the single U-joint 
from the flange. at the rear axle. Remove the | 
' driveshaft. А 


22. То гетоуе the front- И оп 20 


disconnect the double Cardan joint from the flange 
at the transfer case and the single U-joint from the 
flange at the front axle. 50948 the driveshaft. 


n Installation 


1. То install the front ЗА оп n F- 350, position the 
‚ single U-joint end of the driveshaft to the front axle 
‚ and install the U-bolts and nuts. | 


2. . Position the U-joint to the transfer case and install 


the four bolts. and lockwashers. 


228. Tighten the bolts at the transfer case to 28-33 М-т | 


(20-28 ft-Ibs), and the nuts at the front axle to 11- | 
© 20 N-m (8-15 ft-lbs). 


.4. To install the rear driveshaft on Bronco, ЕТІН А 


the single U-joint end of the drivešhaft to the rear 
axlé and install the U-bolts and nuts. | 


5. Position the double Cardan joint to the -transfer : 
case and install the four bolts and lockwashers. 


6. Tighten the bolts at the transfer case to 28-33 N-m ` 


o 28 ft-Ibs) and the nuts at the rear axle to 11-20. 
-т (8-15 Н- 165). 


DISASSEMBLY АМО ASSEMBLY | 


 Driveshaft U-Joints 


Disassembly of Double Cardan U- Joint 


4. Place the driveshaft on a suitable workbench being 


careful not to damage the tube. 


2. Mark the positions of the spiders, the center yoke, 
and the centering socket yoke as related to the 
stud yoke which 16 welded to the front of the 
driveshaft tube. The spiders must be assembled 
with the bosses in their original positon to 
provide proper clearance. 


3. Remove the snap rings that secure the bearings in 
the front of the center yoke. 
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4. Position the U-Joint Tool, T74P-4635-C or 
equivalent as shown in Fig. 2. Thread the tool 


clockwise until the bearing. protrudes 


approximately 9.525mm (3/8 inch) out of the yoke. 


5. | Clamp the bearing in a vise and tap on the center 
|. yoke as shown in Fig. З to free it from the bearing. 


6. Lift the two bearing cups from the spider (Fig. 4). 


27. Не-ровйіоп the tool on the yoke and move the 
E" remaining bearing in the opposite direction so that 

it protrudes pesay, 9.525mm (3/8 inch) Өш 
. Of the yoke. 


| CE NTER ADAPTER 


YOKE 


aa, 


So? А 
(gu (a 


“0 Z 


^U-JOINT TOOL 
. T74P-4635-C 
E2331-10 


FIG. 2 Partially Pressing Bearing from Center Yoke 


SPIDER — CENTER ҮОКЕ | 


BEARING 
CUP - 


BEARING 
CUP. 


CENTER. ^ ^... 


YOKE 


` CENTER. 
SOCKET 


~ SPIDER 





E2333- 18 


FIG. 4 Removing Bearing Cup from Centering Yoke 
Ѕоскеї | | 
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8. Clamp the bearing in a vise. Tap on the center 
yoke to free it from the bearing (Fig. 3). 


.9. 4 Hemove the spider from the center yoke. 


10. Pull the centering socket yoke off the center stud 
(Fig. 5). Remove the rubber seal from the centering 
ball stud. 


11. Remove the snap rings. from-the center fone and | 
from the driveshaft yoke. 


12. Position the U-Joint Tool T74P-4635-C or 
equivalent, on the driveshaft yoke (Fig. 6) and ` 
press the bearing outward until the inside of the 

_ center yoke almost contacts the slinger ring at the 
. . front of the driveshaft yoke. Pressing beyond this 
point can distort the slinger ring. The arrow in Fig. 7 
illustrates the interference point. ` | 


‚13. Clamp the exposed end of the bearing in a vise 


and drive on the center yoke with a soft-faced 
. hammer to free it from the bearing. 


14. Re-position the tool and press on the spider to 
remove the opposite bearing. : 


. 15. Remove the center yoke from the spider. 


16. Remove the spider from the driveshaft- yoke in the 
same manner. 


17. Clean all serviceable parts in ИРЕЕТ solvent If 
using a repair kit, install all of the parts supplied in ` 


CENTER _ 
STUD 


CENTERING 
SOCKET YOKE 


U-JOINT TOOL -. 
-T T74P-4635-C ` , 


`- ADAPTER 
E2335-1D 





` FIG. 6 Removing Bearing from Rear of Center Yoke 
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equivalent, then position the center yoke over the ` | 
.. Spider ends and press in the bearing. install the 
.. Snap rings. ` 
3. Install a new seal on the centering bali stud. 
. Position the centering socket yoke on the stud. . 


4. Place the front spider in the center yoke. Make 
: sure the spider bosses are properly positioned. 


5. With the spider loosely positioned on center stop, 
proceed to seat the first pair of bearings into the 
centering socket yoke; then press the second pair 
into the centering yoke. Install. the snap rings., 


6. Apply pressure on the centering socket yoke and 


SLINGER 


CENTER ` 


INTERFERENCE 





. install the. remaining peering cup. 
POINT ` 
SPECIFICATIONS 
| | ` -E2336-1B | 
FIG. 7 Center Yoke Interference Point . | TORQUE LIMITS - 


. the kit. If the driveshaft is damaged, enis s the 
© complete shaft to be се of а Duane 


| | г. Bolt Size | 











assembl ln; жоЛ Bolts ` 5/16-24 
y. Drive Shaft-to-Transfer Case Bolts. `. 20-28 (28-33 Nem) 
Assembly Drive Shaft-to- Front and Reàr Axle | | 5/16-18 

















1. То assemble the double Cardan А pošition the Set Nuls- ; 8-15 (11-20 Nem) 
Spider. іп the driveshaft yoke. Make sure the spider CE2241-1E 
bosses (or lubrication plugs on.kits) will be in the - ы " : 5 
same position as originally installed. Press in йе /ересіді ЗЕЯМСЕ 100$ ` ` J: к ж 
equivalent Install ie snap ings, | тю | — Deep _ | 

. equivalent. Install the snap rings. | қалай ы s. : P сыы. 

2. Раск the socket relief and the ball with the [ono NT Benin m аып 


Life Lubricant, C1AZ-19590-BA (ESA-M1C75-B) or . | СЕВ | 
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VEHICLE APPLICATION 
All F-150—F-350 (4х4) апа Bronco Vehicles. 


DESCRIPTION 


The front driveshaft connects the power flow from the 


transfer case to the front drive axle. It incorporates two 
' single cardan universal joint (U-joint) assemblies, (one 
double cardan on F-350), a driveshaft with a splined 
stub shaft end, and a boot with two clamps (one large 
and one small) (Figs. 1 and 2). The F-150, F-250, and 
Bronco driveshafts must have a length of 35.10 inches 
(892mm) for C6 and M5HD(ZF) transmissions, 36:10 
inches. (917mm) for AOD transmissions, and 38.50 
inches (978mm) for MSOD(R2) transmissions, from the 
centerline of the. .U-joint in the front yoke to the 
centerline of the U-joint in the rear yoke when in its free 
state. For F-350 models, the driveshaft must have a 
length of 819mm (32.25 inches) for C6 transmissions, 
. 970mm (38.19 inches) for E40D transmissions, 832mm 
(32.75 inches) for M5HD(ZF) transmissions on 7.5L/ 
7.3L, and 905.8mm (35:66 inches) for M5HD(ZF) 


transmissions on 5.8L, from the centerline of the front u 
U-joint to centerline of rear U-joint when in its fully . 


| compressed (shortest) state. 


NOTE: Whenever the vehicle is raised’ on a hoist, 
‘inspect the: rubber boot for.rips or tears. Replace. if 
required. B 


° All front driveshaft = es ы |f the. 


vehicle is to be undercoated, cover the driveshaft and 
. U-joints to prevent application of any undercoating 
material. | 


DIAGNOSIS AND TESTING 
< Refer to Section 15-60, General Driveshaft Service _ 


and Section 18-01, Noise, Vibration апа: Harshness - 


Diagnosis for diagnostic and вә procedures. 


ADJUSTMENTS 


` For Adjustment procedures, refer to Sectión 15- 60, 
General Driveshaft Service. Р 


REMOVAL AND INSTALLATION. 


Front Driveshaft . 
| Removal 


1. To maintain driveshaft palsies aoe the rear slip . 
5^ yoke in relation to the transfer case yoke for 
-* correct positioning during installation. 


2. Remove the nuts and U-bolts, (bolts for F-350 at 


transfer case) that connect the rear slip yoke to the . . 


transfer case and the front yoke to nus front drive 
axle. 


3: Remove the driveshaft from the vehicle. Wrap tape 
 around..the lose bearing caps to prevent the 
bearings о falling out of the U-joint spiders. 


Installation | | г 
NOTE: If the slip yoke and rubber boot have been: 


separated from the splined stub shaft on the driveshaft 


refer to Front Driveshaft-Disassembly and Assembly in 
this Section. 


221. Install the driveshaft so the marks on the rear slip 


yoke and transfer case yoke are in alignment. 


1044mm (41.10 INCHES) 
E4OD TRANSMISSION 
E 892mm (35.10 INCHES) 
^ C6 AND MSHD (ZF) TRANSMISSION 
917mm (36.10 INCHES) ` 
AOD TRANSMISSION ONLY 
978mm (38.50 INCHES) 
MSOD (R2) TRANMISSION 


- FRONT YOKE : 
(TO. FRONT: . 
DRIVE AXLE) ` 


DRIVESHAFT 


- FIG. 1 Front Driveshaft—F-150—F-250 (4x4) and Bronco (4x4) 





| ` REAR SLIP 
YOKE ASSEMBLY 

_ (TO TRANSFER 
CASE) 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


DIMENSION 'А’ 


DIMENSION А = 970mm'(38.19 INCHES) - E4OD TRANSMISSION . 
DIMENSION A - 819mm (32.25 INCHES) - C6 TRANSMISSION 
DIMENSION A = 832mm (32.75 INCHES) — MSHD (ZF) ON 7.5L/7.3L 
DIMENSION А = 905.8mm (35.66 INCHES) - M5HD (ZF) ON 5.8L 


REAR DOUBLE CARDAN 
ASSEMBLY (TO 
TRANSFER CASE) 


. DRIVESHAFT 





FIG. 2 Front Driveshaft—F-350 (4х4) 


"e. 


Install the nuts and U-bolts that tain the | rear slip - 


yoke to the transfer case yoke. Tighten nuts to 11- 


20 М-т (8-15 ft-lbs). On F-350 tighten bolts to 28- . 
.33 М-т (20- 28 ft-Ibs). 


.- Install the nuts and U- bolts that retain the front 


driveshaft yoke to the front drive axle yoke. Tighten 
nuts to 11-20 М-т (8-15 ft- lbs). | 


DISASSEMBLY AND ASSEMBLY a 


Front Driveshaft 


Refer to Fig. 3 


Disassembly 


Т 


With the front driveshaft assembly ona bench, cut 


the boot clamps with sidecutters (Fig. 4). Remove 
-апа discard the clamps.. 


Separate the rear Slip yoke from. the splined stub 
shaft on the шы 


Front Driveshaft 


15-67-2 


бю 
E 


` FRONT SLIP YOKE 
. ASSEMBLY (TO 
FRONT DRIVE AXLE) 


E7122-2C 


Remove the rubber boot. Inspect the boot for rips 
or tears and replace if required. 


If during inspection, the driveshaft.boot is found to 
be cracked or split, the grease should be checked 
for contamination (Fig. 5). lf driveshaft was 


Operating satisfactorily and the grease does not 


appear to be contaminated, add grease as 
described in the assembly portion of this procedure. 
and replace the boot. If the grease appears 
contaminated, disassemble the driveshaft and. 
inspect the stub shaft and slip yoke for wear. . 


If required, remove and install the U-joints as. 


|. described under Snap Ring Type U-Joint in the . 


Disassembly and Assembly portion of Section 
15-61, Driveshaft-Single Type U-Joint (Section 
15-66 for F-350 with double cardan type U-joint). 


Assembly 


Install the rubber boot with the small diameter side 
spacing the splined stub shaft on the stub shaft as 
far as it.will go (Fig. e 





FRONT DRIVESHAFT-ASSEMBLED ` 


BEARING | 
SNAP RING — 









UNIVERSAL JOINT 
ASSEMBLY 


> 28 | . DRIVESHAFT 
FRONT YOKE 


FRONT DRIVESHAFT-EXPLODED VIEW 


. FIG. 3 Front Driveshaft—Exploded View 








UNIVERSAL JOINT 


ASSEMBLY ore 
SNAP RING 
SPLINED 

STUD SHAFT RUBBER . SEAL — Nw 

| M 21 

ELA a В ) { 
A 


SMALL i ' 
CLAMP . LARGE GROOVE REAR 
| CLAMP ` SLIP ҮОКЕ 


Е5581 -2В 
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Front Driveshaft 


15-67-3 








FIG. 4 Clamp Removal 


CHECK THE LUBRICANT FOR 
CONTAMINATION BY RUBBING 

2 BETWEEN TWO FINGERS. ANY 
GRITTY FEELING INDICATES 
A CONTAMINATED SLIP YOKE 
AND STUB SHAFT. 


. LARGE 
DIAMETER 


SPLINEDSTUB ` 
SHAFT END 


SMALL . 
` DIAMETER . 





E5584-1A · 


FIG. 6 Rubber Boot Installation 


2. 


Install a new small clamp and crimp the clamp 
using Clamp RI T63P- 9171 -A or шамы 


(Fig. 7). 


NOTE: Use .ORIGINAL EQUIPMENT CLAMPS 
when installing. boots. Use of other clamps тау. 


cause the driveshaft to become out of balance. 


Pull the boot towards the driveshaft and coat the 
stub shaft splines with Long-Life Lubricant, C1AZ- 
19590- BA (ESA- M1C75-B) or equivalent. 





CRIMP SMALL 
CLAMP 





. FIG. 7 Clamp Installation 


BOOT . 
GROOVE 


| BLIND SPLINES 


FIG. 8 Blind Spline Alignment . 


Fill the boot with approximately 10 grams s of Long- 
Life Lubricant, C1AZ-19590-BA (ESA- M1C75-B) or 
equivalent. 


Slide the large clamp onto the barrel of the rear slip - 
yoke. 


0 Align the blind splines on the splined stub shaft 


and in the rear slip yoke as shown in Fig. 8. Push 
the slip yoke onto the stub shaft, mg sure both 
blind splines are matched. 


Remove all excess grease from the boot and slip | 
yoke surfaces. Position the boot over the inis yoke. 


‘boot groove. 


Move the slip yoke in or out (making sure the boot 
stays in its groove) as required to adjust the front 
driveshaft to a length of 892mm (35.10 inches) for. 
all except AOD transmissions and 917mm (36.10: 
inches) for AOD transmissions. This distance is 
measured from the centerline of the U-joint 
assembly in the front yoke to the centerline of the 
U-joint assembly in the rear slip yoke (Fig. 1). For: 
F-350 double cardan type, collapse the driveshaft 
to its shortest length (Fig. 2). 


Before installing the: new large clamp, make sure 
that any air pressure which may have built up in the 
boot is relieved. Insert a dulled. screwdriver 
between the boot and the rear slip yoke and allow 
the trapped air to escape ("Ыр") from: the boot 
(Fig. 9). THE AIR MUST BE RELEASED ONLY ` 
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ЭРО ЕУ таш ете | AFTER THE DRIVESHAFT IS SET AT THE ` 






a — 
тез 


CE6461-1B 


ALLOW ANY TRAPPED | a - SPECIFIED LENGTH. 
AIR TO ESCAPE (“ВОЯР”) 
FROM THE ВООТ M | | 10. Position the new large clamp over the boot and. 
LARGE CLAMP | | groove in the slip yoke. Crimp the .clamp with | 
‘ | | к NEN Clamp Pliers, T63P-9171-A ог equivalent. 
С? met ae Д SPECIFICATIONS | E 





DULLED 


SCREWDRIVER ` 
- BLADE | SLIP YOKE 


BARREL 





FIG. 9 Releasing Air from Boot 
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Clutch Release Bearing .......... Sees 16-01-11 


SECTION TITLE ` PAGE SECTION TITLE ` PAGE 
BORG-WARNER 13-56 ELECTRONIC SHIFT | GENERAL MANUAL TRANSMISSION | I 
TRANSFER CASE ....................... 7. 16-80-1 ^ SERVICE ............................... . 16-10-1 
BORG-WARNER 13-56 TRANSFER CASE— pi 7% HYDRAULIC CLUTCH SYSTEM .............. 16-04-1 
MANUAL SHIFT ...:...................... 16-81-1 ‘MAZDA MS50D FIVE-SPEED MANUAL ЛАШ 
BORG-WARNER 1345 TRANSFER CASE РЕТИ 16-86-1 OVERDRIVE TRANSMISSION .............. 16-20-1 
“CLUTCH Sas xeu esr E Ress Gosses ГОР .16-02-1 MODEL 55-42 ZF MANUAL | | 
FOUR-SPEED OVERDRIVE . . % | & TRANSMISSION ..... Laus Truan аба aur . 16-34-1 
TRANSMISSION ....:....... ee T 16-30-1 ' WARNER Т-18 FOUR-SPEED CE у 
GENERAL CLUTCH SERVICE ................ . 16-01-1 TRANSMISSION ....................... ...`16-23-1 
SECTION 16-01 General Сішісһ Service 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS | f _ CLEANING AND INSPECTION Contar.. E | 
Alignment Correction (Warner a Crankshaft End Play Check .......... 4... 16-01-12: 
Transmission) .............. Е ..... 16-01-11 Fiywheel Face Runout ....... И 16-01-13 
Dowel Replacement Procedure ИТИИ 16-01-11 Flywheel Runout ..............:...... ‚... 16-01-12 
Flywheel Housing Alignment (Warner Pilot Bearing Assembly: ...... осины 16-01-13 
Transmission) ..............:........... 16-01-9 Pressure Plate апа Cover .......... .4.... 16-01-12 
Inspection апа Alignment Procedure А. sa DIAGNOSIS AND TESTING Е 
(Warner Transmission) .................. 16-01-9 Diagnosis Guides ........................ 16-01-2 
CLEANING AND INSPECTION Testing Procedures ......... viduas aM ға 16-01-8 
Clutch БВС : 2 Ак тет 16-01-12 SPECIFICATIONS ..... T — e 2..... 16-01-13 


VEHICLE APPLICATION ................. .... 16-01-1 





VEHICLE APPLICATION | 


Applies to Bronco, E-150, Е-150, -250, -350, F- ee 
Duty Chassis Cab and Commercial Stripped. Chassis 
. Vehicles ERES with Manual Transmissions: 
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` DIAGNOSIS AND TESTING 
Diagnosis Guides 


The diagnosis guides in this Section can be used as 
an aid in | clutch diagnosis. ` 


| . CONDITION 4/1 | i "POSSIBLE CAUSE RESOLUTION 
| Clutch thud a f . Excessive engine crankshaft end 1. Repair engine per specifications. 

і Қ. pes 

- Incorrect clutch disc installed | 

‚ (wrong friction lag specifications). 


| 2: After market (off-brand) clutch disc 
installed. | 


. Malfunctioning engine. 




















Clutch vibration (torsional) vehicle 
“moving — 8 СУ. engine @ road ``. 
speed 49-96 km/h (30-60 mph) 6 суі. 
engine @4 49-96 km/h шады mph) . 


|t Install specified clutch disc. 





2. Install specified clutch disc. 


3. Check engine performance, tune 
up engine. 


4. Install correct parts. Align j 
driveline. 


. Incorrect installation of coupling - 
shaft or drive shaft assembly. 















1. Lubricate conical seat of release 

lever with Long-Life Lubricant 

С1А2-19590-ВА (ESA-M1C75-B) ` 

lubricant or equivalent. Reposition ` 

| | override release lever. . T 
. Clutch disc warped or bent .. ° | 1. Replace clutch disc. 

^ . preventing full release. Br ho 


. Clutch release lever requires i 
lubrication. | 


' Clutch linkage ci xj 
noise) | 





. Warped pressure plate. .  :|2. Replace pressure plate... 

. Transmission housing ` 3. Realign housing. | 
misalignment. | EN = P5. * 

. Pressure plate attaching bots ' |4 Tighten bolts. 





. Air in hydraulic system. еш” 5. Bleed clutch hydraulic system. 


. Transmission housing ` | ° | 1. Realign housing. | B 

NM I  misalignment. — heu | БЕ TT 

. | Noise — clutch fully engaged; — . ` | 1: Transmission problem. . | 1. Refer to transmission problems 
ZO ық - NE | | diagnosis for corrective action. 

1. Tune engine. Set idle speed to 
specifications. | 

















| Start-up chatter during light clutch. 
engagement in low or reverse 





. Engine roughness. 





. CC5213-2E 
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| CONDITION | — POSSIBLE CAUSE | RESOLUTION | 


Start-up chatter during light clutch ` ` . Throttle linkage improperly 2. Readjust. 
engagement in low or reverse ` adjusted. Е 
(Cont'd.) 
























3. Loosen engine mount bolts, align 
and center engine so engine 
mounts center in teardrop holes. 


| 3. Engine misaligned. Not properly: 
. seated on mounts. ` 

















. Check for correct front and rear 
body mounts, proper installation 
‚ and bolt torque. 


. 4. Body mounts improperly tightened 
(incorrect torque). 













. Ой or grease on clutch disc. 5. Correct leak, replace disc, clean 
pressure plate and flywheel 
© friction surfaces with clean 
solvent (alcohol base). Deglaze : 


flywheel. . 





. Glazed flywheel surface. . Deglaze flywheel surface with 
coarse emery cloth, stroke 


parallel to machining lines. 















7. Clutch disc warped or bent и (йе 


. Replace clutch disc. 
or no reserve). 












. Pressure plate attaching bolts - 
loose or missing. | 


. Replace broken or missing bolts, 
tighten to specification. 


Tighten bolts. 











. Loose engine mount attaching - 
bolts. 










. Loose transmission and/or clutch 


10. Tighten bolts. 
| housing attaching bolts. | 















11. Clutch housing loose or 
misaligned. 


. Realign. 








. Pressure plate fingers bent, out- ; Replace pressure plate. 
of-plane or sticking (will not retum f | 


hung-up). 


. Release lever (fork) bent, proton 
or cracked. 





13. Replace release lever. 


Clutch inoperative 1. Release lever broken. - . Replace release lever. 
2. Pressure plate worn or warped. -2. Replace pressure plate. 


. Clutch hydraulic system leaking . Replace hydraulic component that 
externally or internally. leaks externally, or replace clutch 
n : 5 master cylinder if suspected of 
internal leakage. | 


. Disc worn or warped. i | . Replace clutch disc. 


. Flywheel worn or warped. _ | 5. Re-face or replace flywheel. 


Clutch noise squeal (engine idling -- . Pilot bearing in crankshaft not | t. Replace pilot bearing — seat 
clutch released when cold). square with crankshaft- properly in crankshaft, do not 
(misaligned). . grease, clean input shaft pilot and 
aD apply coat S light oil for initial lube 
only. 





СС5214-2С - 
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| . CONDITION POSSIBLE CAUSE. .| о RESOLUTION 


. Release bearing. — "^ | 2. Replace release bearing. 






Clutch noise squeal (engine idling — 
clutch released when cold). (Cont'd.) 






; Clutch МЕНАТА misalignment (pilot 3. Align housing. 
bore and face runout). ` | 














. Replace all worn bushings. Apply 
Long-Life Lubricant, C1AZ-19590- 
BA (ESA-M1C75-B).lubricant or 

‚ equivalent to inside and outside of 
bushing prior to assembly. 


Squeak (engine off) ‚ No lube on release гой bushings ог. | 


clutch pogane shaft bushings. 


























2.. Remove release lever and 

bearing. Daub Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M1C75-B) | 
lubricant or equivalent under 
leading edge of retaining clips of 
release bearing and in fulcrum 
seat of release lever. | 


2. No lube on release lever at fulcrum 
| and/or release bearing hub- 
retaining clips. 













. Tighten all attaching parts to. 
specifications. 


. Loose steering column cover or _ 
brake and clutch pedal support 
bracket at instrument panel. 











. Lubricate boot with silicon 
lubricant spray. 


4. Clutch master cylinder push rod 
rubbing in rubber boot. . 
















. Daub Long-Life Lubricant : 
C1AZ-19590-BA (ESA-M1C75-B) 
lubricant or equivalent at leading 
edge of release lever fingers. 


Scrubby pedal action and feel . No lube at release lever fingers or 
| : rear face of release bearing. 


2. Replace release bearing and 

_ transmission input shaft retainer. 
Fill annular groove of release 
bearing hub with Long-Life | 
Lubricant, C1AZ-19590-BA (ESA- | 
M1C75-B) lubricant or equivalent. 


. No lube in release bearing hub. 
Scored transmission input shaft - 
retainer. 


8. Lubricate clutch pedal shaft, 
bushings and pedal support. 


CC5215-2B 


. Clutch pedal binding in pedal 
support. 
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Ë POSSIBLE CAUSE . RESOLUTION 221 


1. Pedal hang-up (pedal does not 1. Dry pedal shaft — lube pedal shaft 
return to stop). and bushings. Check for broken ог. 
ij missing clutch pedal assist spring. 
Replace if necessary. 













CONDITION ` 
. Rattle — engine idling, clutch С 
' . | engaged or on light engagement 




























. Replace disc after washing 
flywheel and pressure plate friction 
surfaces with clean solvent. . 
|. Deglaze flywheel and pressure 

. plate. | 


1. Oil on disc assembly. (Also caused 


: Slipping clutch 
б clutch clatter): : 











: 2. Broken pressure plate. 2. Replace pressure plate. 





3. Replace facings ог complete . 


3. Worn clutch facings. 
| ?y driven disc assembly. . 


CC5216-2B . 
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Clutch *squeaks" or “scrapes” when . Clutch linkage under dash panel | 1. Lubricate, repair or.replace as 

pedal is depressed. shows lack of lubrication, binding, required, then road test. 
| Ri. interference(s), excessive wear or | 

misalignment. | 




































Lubricate, repair or replace as 
required, then road test. 


2.. Linkage inside clutch housing - 
shows lack of lubrication, binding, 
excessive wear or misalignment.. 













3. Pressure plate binds or has 
interference, broken or bent 
Belleville spring. 


. Other (1, 2, and 3 OK). 


. Replace pressure plate, then 
road test. 









: Perform "Inspection and 
Alignment Procedure — All 

' Models" (Section 16-01, General 
Clutch Service). Repair as 

required, then road test. 










. Engine rough idle hesitation 
during acceleration. 







| Clutch chatters during starts. 





. Adjust or correct engine idle as 
required. | 





2. Align and center engine mounts 
in tear drop holes. 


2. Engine misaligned, not properly 
seated on mounts. 










3. Engine, transmission, or cab 


| 3. Align, replace, and tighten 
mounts misaligned and/or loose.: 


mounts as required. 














. Release bearing or transmission 
retainer inadequately lubricated, 
misaligned, worn or galled. 


4. Replace release bearing or | 
transmission retainer as required. 


















5. Correct per shop manual 


5. Flywheel housing bore and face | 
| ргоседиге іп this Section. 


out of alignment. 


6. Loose or missing pressure Ene 


6. Replace and/or tighten to E 
attaching bolts. EP 


Specification. 





7. Bent or out-of-plane pressure 


7. Replace pressure plate if release 
plate fingers. 


fingers are more than 0.060 inch 
out-of-plane. 


8. Correct leak, replace disc and 
. clean pressure plate as required. 





. Clutch disc contaminated with oil. 














9. Clutch disc warped, cracked, or . 
friction material loose. 


. Replace disc. 





. Pressure plate warped or shows . Replace pressure plate. 


hot spots. 


. Flywheel warped, or discolored 
(excessive heat). 












' Tee or replace flywheel. 





NOTE: A light chatter or shudder in the vehicle when engaging the clutch at light throttle is а normal occurrence. 

This condition results from the new lower numerical axle ratio. It may be more pronounced in heavily loaded ` 
vehicles. Drive train function and durability are not affected by this chatter condition. Therefore, drive train 

components, рапкаяалу clutches, should not бе ра or rebuilt in attempts to eliminate this condition. 


`СС4559-2Е 
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Clutch noisy. | А . Release bearing мот or damaged. | 1. Replace bearing. | 
| 2. Pressure plate release fingers w worn 5 іы жылын plate essem. 
ог damaged. | | 
3. Flywheel housing. and. engine w 
crankshaft out of alignment. ` 
4. Transmission front extension not 
properly engaged. 


1. Clutch pedal linkage binding 

. (outside of flywheel housing). 

| 2. Transmission input shaft bearing 
retainer and pressure plate worn, 

. damaged or lack lubrication. Clutch 

, disc worn. 







































. Align or [opio housing as 
| required. 
: Repair as required. 











E: Clutch slips after the pedal is fully 
released. 


. Lubricate, repair and replace 
_ linkage parts as required. 

2. Lubricate or replace аны as 
required. | 






















‚ Repair or replace the damaged or |: - 
worn | bushings, levers апа rods... 


а does not disengage . 
completely. 


1. Clutch linkage and рат 
_ (outside of flywheel housing) wom, 
cracked or bent. | 
2. Damaged or мот clutch disc, 
^ . pressure plate or release lever. 
3. Damaged or wom crankshaft pilot 
. . bearing. | 
- 4. Clutch disc hub spline does not 
move freely on transmission input 
_ shaft spline.. 0 
5. Clutch hydraulic system : 
inoperative. _ 
. Incorrect clutch disc installed. 
















2. Replace датады or wom parts . 
| as required. ` 


. Replace bearing as required 













. 4. Repair or replace parts as 
^ required. 





. Replace clutch hydraulic. system. 






. Replace clutch disc. 


.CC4560-2C 


Clutch pedal Шы ирг а! at top ) of . Pedal or cross shaft lever E 
stroke. — m interfering with dashboard wiring. 


. Broken or missing clutch pedal 
assist spring. 


1. Reroute or tie interfering wires. 


2. Replace spring. 


3. Loose clutch pedal attaching nut. 
4. improperly positioned cross shaft 


у Jever. 


| Release: a beani and hub grinding | 
оп transmission input shaft bearing 
retainer. 


6. err System (аво) binds 
ae ашайын i 


: Restriction in кс tubing. 


3. Tighten nut. 


4. Replace cross shaft lever. Refer to | 
. Section 16-04 Hydraulic Clutch 


umen Шаш: Шш айыы 


. adjustment. 
. Lubricate bearing hub with Ford | 


Long Life Lubricant ‘C1AZ-19590- 


_ BA (ESA-M1C75-B), or equivalent. 


Replace transmission input shaft 
retainer if worn. 


. Replace master cylinder or slave | | | 
cylinder as required. | 


1. Replace hydraulic tubing. 
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_ SYMPTOM: CLUTCH NOISE 


| TEST STEP | x RESUT . ACTION TO TAKE 


| ЕГЕ PEDAL ACTION (ENGINE OFF) 


With engine off, -check for noise and binding condition 


when pens is depressed and then released. 





engagng c clutch. 





for wear. 






_ loss of lubrication. 


NOTE: A light intermittent clicking noise may result during pedal application. Some noise under these situations will 





© | Noise/Binding ` 


"29 [F PEDAL ACTION (ENGINE RUNNING). M 


With engine running, depress реса. (Ѕее note below) 


EZ CLUTCH ENGAGEMENT 27 == = 


With engine running, check for squealing noise when 


| 4.0 | RELEASE BEARING/PRESSURE PLATE FINGERS 





iepa the release а апа | pressure plate fingers. 
















| 5.0 | PILOT BEARING EE B 


‚ Inspect pilot bearing for proper installation, wear and 


















GO to 2. 


GO to “Squeaks” or. 
“Scrapes” Diagnosis 
Charts. | 





ROAD TEST. 







‘Squealing: Noise GO to 5. 






(Оқ) P Roao ТЕЗТ. 
1 Bearing Rough/Noisy 
Pressure Plate Оо, 
‘Worn’ 







REPLACE bearing; - 
REPLACE pressure plate 
if release fingers are `` 
more than 1.52mm 

(0.060 inch) out-of-plane 
as installed on flywheel. - 
CHECK flywheel housing 
bore and face alignment, 
then ROAD TEST. 











ROAD TEST. 





Bearing Worn REPLACE as required. 


not adversely affect clutch function and does not ncessarily indicate a failed release bearing or out-of-plane 
ЕР plate release fingers. Inspection of these components is not required unless the noise is excessive. 


Testing. Procedures 
Squeak or Scrubby Noise Test 
1. Work the clutch pedal back: and forth. 


2. Note any binding condition or lack of lubrication in 
the linkage. To help pinpoint noise it may be 
necessary to disconnect and isolate’ some 
components. | 


Transmission Gear Rollover or Transmission 
Bearing Noise Test 


1. Let engine idle, placing transmission shift selector 


in neutral position. 
2. Depress clutch pedal. 


CC4561-2B 


With the clutch pedal fully ГРИ ће 


transmission input shaft will stop rotating. If the input: 


shaft bearing or transmission gears were causing a 


. поіѕе, the noise should stop. 


If noise is still present, perform Clutch Release 
Bearing (Rotational Underload) Noise Test. 208 


Clutch Reiease Bearing (Rotational Underload) ` 
Noise Test 


‚ы NOTE: A light intermittent clicking or rattling noise may 


result during pedal application due to the clutch 
solenoid lockout switch and cruise control clicking. 
Some noise under these conditions will not adversely 
affect clutch function and does not necessarily indicate 
a failed release bearing or out of plane pressure plate 
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. release fingers. Inspection of these components is not 
required unless the noise is excessive. 


4. Let the engine idle with the. transmission: shift ` 


selector in neutral position. | 
2. . Depress clutch’ ‘pedal. x 
3. Listen for апу. change in noise level. 


If the release bearing is the cause of the. noise; the 


noise should stop with Podal Вя терасе іһе 
release bearing. E | 


Bearing Travel Measurement 


B-Series with 7.3L Diesel and 7.5L Gasoline f 


Engines 


1. With the clutch jéda depressed fully to the floor 
measure the external slave cylinder push rod 
travel. | 


2. Тһе push id should extend 13.5mm (0. 53 inch) 
. minimum. Do not replace the clutch hydraulic 
system if the measurement exceeds this distance. 


NOTE: If the slave cylinder travel does not meet the 


travel requirements, се the куаш reservoir fluid 


level. 


F-Series and Bronco with 4.91. 5.0L, and 5.8L 
Gasoline Engines 


1. Remove the: rubber plug from the inspection port т. 


the side (Mazda) or bottom Xe F) ОЁ. the 
- transmission bell housing. 


22: Position Tool D87T-4201-A, or équivalent through. 


the opening. and. agonem: the slave cylinder ; а5 
shown. 


3. Using the rear edge of ihe. black piae bearing | 
retainer as ап indicator, take a reading with the 


clutch pedal fully up. 


4. `-,Науе an assistant fully depress the pedal and take 
another measurement. 


5. Тһе difference between the two readings i is the | 


total bearing travel. 


6. If the bearing travel is less than 10.8mm (0. 425 
. inch), check the hydraulic reservoir fluid level, then 
inspect the hydraulic system for leaks. Fill the 


reservoir if required. If a leak is located in the _ 
‚ System, replace the. worn or damaged component 


_ and bleed the system. If no leak is found, bleed the 
| System. Recheck the вайп travel after apars 
have been completed.. 


Clutch Squeal Test 


A clutch noise ‘sometimes referred to as a "заиеа!" 
may be evident as the clutch pedal is held down. | 


1. Let engine idle, placing transmission shift selector | 


in neutral position. 


2. Depress to floor and SLOWLY release en | 


pedal. 


If the noise is reduced or ЕТТЕН as the clutch 
pedal is released and the input shaft begins to turn, the 
pilot bearing could be the possible cause: 


. Replace pilot bearing. Refer to _flywheel ‘using 


alignment, and inspection and alignment procedure in. | 


this Section. 


Clutch Chatter and Slippage Test ` 


A clutch or vehicle vibration called "chatter" із 
evident just as the clutch is released and the vehicle 
starts to move. 


Goniaminstion of the clutch disc friction 2105055 
causing uneven friction, may. make the power transfer 
uneven and. result in a ''chatter.'' = 


Oil leakage or grease on the E disc is the major | 
cause of. chatter. 


Loose, misaligned or broken епдіпе mounting(s) can 
cause clutch chatter. 


Overheated clutch from excessive Sippags or abuse 


can cause chatter. 


Clutch slippage may have several causes (oil leakage | 


оп clutch disc, operator. abuse, шы worn disc). 


ADJUSTMENTS 


Flywheel Housing Alignment ыш 
Transmission) 


Inspection and/or alignment of the flywheel housing 
is indicated when symptoms exist of excessive 
transmission gear wear, transmission jumping out of 
gear, driveline vibration, clutch pedal vibration or 


‚ scrubby feel, pilot bearing noise, release bearing noise, - 


ог excessive clutch spin time. Common complaint area 


- or obvious misadjustment should always be checked- 


and corrected prior to checking alignment, to be sure 


-the basic system is in working order. 


Inspection and Alignment Procedure (Warner _ 


| Transmission) 


1. Remove the transmission and flywheel housing 
from the vehicle as outlines in the appropriate 
transmission Section in Group 16. 


2. Inspect, clean and/or remove all nicks, burrs, paint x 
апа all other foreign material from the following: 


a. Front and rear face of flywheel housing. 
Flywheel. housing bore surface. ` 
Rear face of engine block. | 

. Rear engine plate. 


Flywheel housing and engine block dowels 
(missing or 83104996 dowels must be 
replaced). | 


Фф осо = 


3. Install the flywheel housing End rear engine plate - 


to the engine less thé transmission and tighten the 


mounting bolts to specification. Refer to the | 


appropriate transmission. Section in Group 16. 


: 4. Install Clutch Housing Alignment Tool T75L-6392- 


A or equivalent, with dial indicator base post 
attached (Fig. 3) through the flywheel housing bore 
into the clutch disc. Tighten the nut on the end of 
the post assembly until the clamp (split collet) on 
the opposite end of the assembly grips the clutch 
disc splined hub tightly (Fig. 4). Up, down, or side 
movement of the post assembly must not be ` 
evident during the bore and runout test procedure. 
If any movement is detectable, the nut should be 
further tightened until movement is stopped, 
otherwise erratic readings will result. To facilitate 
. installation of the collet to the clutch disc hub, 
..place a short piece of masking tape halfway 


- around the collet to hold it at is smallest diameter `. 


` until it can be inserted ane tightened (Fig. 3). 
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BLEED SCREW 
PORT `. 


RELEASE BEARING | 
TRAVEL INSPECTION 
PORT (RUBBER PLUG 
REMOVED) 

| C8891-1A . 


` BEARING TRAVEL 
. MEASUREMENT 
- TOOL-D87T-4201-A 





. 2 Measuring Release. Bearing Travel i 


To. check face runout, install a dial indicator, 


TOOL-4201-C, on the base post using the 
‘universal bracket and short support bar (Tool 
T75L-4201-B) provided with the alignment kit (Fig. 
3). Position the dial indicator so that the indicator 
button contacts a circumference just outside the 


transmission pilot hole. Tighten the universal | 


clamp securely (Fig. .5). 


. Push the crankshaft rearward to remove any end . 


play. Set the. dial indicator to zero. 


Holding the crankshaft in the rearward position, 
rotate the crankshaft through one complete 
.revolution by using a wrench on. the crankshaft 
pulley attaching nut. (Removal of spark plugs will 
relieve compression and ease crankshaft rotation). 
The dial indicator should return to zero after one 
revolution unless end play or a loose alignment 


T" post has affected the readirig. 
During Step 7, the greatest variation between 


indicator readings for one revolution should be 
recorded. A small mirror will be necessary during 
this procedure for viewing the dial indicator through 
its complete rotation: 
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- . SERVICE TOOL LAYOUT ` | 
(USED FOR CHECKING CONCENTRIC SLAVE TRAVEL) 
5mm : 


mm 1 | | өт 


NUMBERS AND LETTERS 
- TO 1.5mm HIGH 


43.1mm 


ГА 


EDGE VIEW | [TRUE BLANK|. c901631A | 


FIG. 3 Tool Fabrication | 


9... То verify the reading, in Step 8, the ОРТА | 
should be repeated а second бте. | 


22410. After completion of the face runout check, install - 


the dial indicator lever attachment to the dial ` 
indicator (Fig. 3) and position. the assembly to ` 
check bore runout (Fig. 6). The rubber band shown: 
attached to the lever (Fig..6) must be installed as 
indicated, prior to installation of the lever, to 
preload the dial indicator for bore readings. 


NOTE: The rubber band should be installed just 

„snug enough to provide a light pressure of the 

. lever tip on the bore of the housing. If the rubber 

‚ band is too tight, it may bind the Фа! indicator ог 
distort the reading. 


11. Zero the dial indicator and rotáte the crankshaft 
through one revolution as in Step 7. Record the 
greatest variation between the indicator readings ` 

for the complete crankshaft revolution. The. . 
reading should be verified by repeating лев 
procedure а весопа time. 


12. If the maximum variation measurements . obtained 
in Steps 8 апа 11 show that face runout exceeds . 
0.254mm (0.010 inch) and/or bore runout exceeds . ` 
0.381mm (0.015 inch), refer to 'Correction' below. 


Before re-assembly of the transmission to the 


-flywheel housing, the front mounting face of the 


transmission should be inspected and cleaned. Any 
nicks, burrs, paint or. foreign material must be removed 
to be sure of alignment .between the components. 
Transmission Welsh plugs should. also be checked for 
proper installation. If the dowels on the flywheel housing 
or rear face of the engine are missing or damaged, refer 
to dowel removal and installation in this Section. ш 
instructions. | 
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FLYWHEEL HOUSING SPECIAL SERVICE TOOLS 
DIAL INDICATOR 
ASSEMBLY SPECIAL 
| x . TOOL-4201-C 


DIAL-INDICATOR 
| ^A SUPPORT BAR 4” ` 
| | | T75L-4201-B 









. PLACE RUBBER BAND HERE 
2222. TO PRELOAD LEVER ` 


`" DIAL INDICATOR 
Mi E - `` РОВ BORE RUNOUT ` 


| ü LEVER ATTACHMENT 
UNIVERSAL BRACKET Т7 сін 


PLACE MASKING ТАРЕ HERE 
| ТО HOLD CLAMP 
‚ DURING INSTALLATION , 
` IN CLUTCH HUB 








BASE POST . 









post CLAMP (SPLIT COLLET) 
| 2 PROVIDED - 1 LARGE, ` 
Ж | ‚< 1SMALL 
. FLYWHEEL HOUSING ALIGNMENT 


ADAPTER T75L-6392-A | C6218-1B - 






FIG. 4 Special Tools—Flywheel Housing Inspection - 
‚апа Alignment  - | .— . ios 


Dowel Replacement Procedure 


Use a drift pin on through holes and vice grip pliers or 
a similar. tool on blind holes to remove *dowels. 


NOTE: Dowels should be pulled or driven from their 
seat using care not to damage the surface area around 
the dowel. PN | Ж 


All solid type dowels сап Бе installed Бу driving them 


into place using a brass or plastic mallet. 


NOTE: Care should be exercised to drive the dowel 
` squarely into place until fully seated and not to damag 
the surrounding surface area. | | 


Alignment Correction. (Warner Transmission) 
Since any change in face alignment will change bore ` 


alignment, it may be possible to correct bore alignment 
by changing the face alignment. Face alignment can be 
changed by shimming between the flywheel housing 
and engine. Fig. 7 shows the type of shim which can be 
fabricated. St | 


Тһе shim required is one half the maximum (minus) 
indicator reading and should be located at the point of 
maximum (minus) indicator reading. 247; 


If both the Боге and face alignment аге out of limits, 


shim between the flywheel housing and engine to bring 
the face alignment ` within limits. Check the bore 
alignment. .— | | { 


If the bore alignment is out of limits and face 
alignment is within limits, shim the flywheel housing to 
the limit of face misalignment and check the bore 
alignment. If it is still not within limits, replace the 
housing. | | 


| COLLET MUST ВЕ ` 
TIGHTENED SUFFICIENTLY TO 


CLUTCH DI 
: PREVENT ALL POST ` ve 


POST TOOL 
T75L-6392-A 
DIAL INDICATOR 


BASE POST-PART 
OF TOOL-4201-C 


T 


UP-DOWN OR SIDE-TO-SIDE  . 
‘MOVEMENT SHOULD NOT BE 
NOTICEABLE HERE | 
С6219-1А 


HOUSING FACE RUNOUT CHECK - TYPICAL _ 


POST ASSEMBLY 
TOOL-T75L-6392-A <, | 


UNIVERSAL 
BRACKET 
PART'OF 

TOOL-4201-C 


cum 


BASE POST 
PART OF 
TOOL-4201-C 


INDICATOR 


4" SUPPORT BAR, 
TOOL-T75L-4201-B 


DIAL INDICATOR, 
PART OF TOOL-4201-C 





FACE OF HOUSING (MUST BE 
CLEAN AND FREE OF NICKS, 
. ‘BURRS, OR FOREIGN MATERIAL.) 


С6740-1А 





FIG. 6 Installing Dial Indicator For Face Runout Check 


CLEANING AND INSPECTION 


Clutch Release Bearing 


.Wipe all ой and dirt off the release bearing. The 
bearing is prelubricáted and should not be cleaned with 
solvent. On all vehicles, the clutch release bearing and 
hub are serviced as a single unit. Do not disassemble 
them for inspection or replacement. 


Inspect the release bearing as follows: 


1. Hold the bearing, hub and back plate and rotate 
the outer race while applying a compressive 
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HOUSING ВОНЕ RUNOUT CHECK - TYPICAL 


UÑIVERSAL BRACKET 
PART OF TOOL-4201-C. 


4” SUPPORT . MV 


BAR, . 
TOOL ` 


T75L-4201-B Д 


POST ASSEMBLY 
TOOL-T75L-6392-A 


ВА5Е POST 
PART OF TOOL 
4201-C 


© DIAL INDICATOR 
PART OF TOOL-4201-C 


LEVER TIP RIDES ON . 

ВОВЕ SURFACE. THIS `. 
SURFACE MUST BE.CLEAN- | 
BAND IN POSITION AND FREE OF NICKS, 

FOR PRELOAD BURRS, OR FOREIGN MATERIAL 


RUBBER BAND SHOULD BE SNUG 
AND' PROVIDE LIGHT PRESSURE 
OF LEVER ТІР ОМ BORE OF HOUSING 


` LEVER ATTACHMENT TOOL 
T75L-4201-A WITH RUBBER 





.C6741-1A 


FIG. 7 Installing Dial Indicator For Bore Runout Check 


31.75 (1% INCH) 


15.87mra (5/8 INCH) 


38.1mm (1% INCH) 


(4 INCH) 


C1784-18 


FIG. 8 Fabricated Flywheel Housing Shim 


pressure. If the bearing rotation is rough, replace 
the- bearing. 


2.  Inspect/remove any surface scoring or burrs that 
may impede the sliding motion of the release 
bearing. on the transmission input shaft retainer. 
Any scoring or burrs should be polished off MNT a 
fine grade emery paper. 


Prior to re-installation, lubricate for release bearing 
operation with lithium base grease, Long-Life Lubricant, 
C1AZ-19590-BA (ESA-M1C75- B) or equivalent, at the 
following points: 


1. Fill annular groove of release bearing. 
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2. Thin coat on inside diameter of release bearing. 


3. Fingers of clutch release lever (7. 3L diesel апа . 
7.5L gas engines only) | 


4. ` Fulcrum. point of clutch release lever (7. 3L diesel | 


‚апа 7.51. дав engines only). 


Failure situations for release bearing operation: 


1. Misalignment of clutch release lever (7.3L diesel 
. and 7.5L gas engines only). 


2. Misalignment between engine and the 
transmission. This condition will exhibit symptoms 
as transmission jumping out of gear, driveshaft 
vibration, excessive spin time resulting in gear 
: clash, and clutch chatter оп start-up. 


NOTE: Also see Section 16-04, Hydraulic Clutch 


System for information on concentric .slave Уат: 


Ргеѕѕиге Plate and Cover 


The Belleville design pressure plate assemblies do 
not need to be lubricated. 


Inspect: the surface of the pressure iate for burn 
marks, scores, flatness or ridges. If the pressure plate is 
badly heat-checked or deeply scored, replace the 
pressure plate and cover assembly. Clean thé pressure 
plate and flywheel surfaces with a suitable commercial 
alcohol base solvent to be sure that surfaces are free 
from any oil film. Do not use cleaners with a 


petroleum base, and do not immerse the pressure 


plate in the solvent. 


№ a substantial difference т ligar wear exists, 
the heavily worn finger is binding. .Replace the : 
pressure plate. | 


Clutch Disc | 


Inspect the clutch disc facings for ol or grease. 
Eliminate the source of any oil or grease before 
replacing the disc. An excessive. amount of grease on 
the bearing hub will find its way to the disc facings. Too 


' much lubricant in the transmission ог a plugged 


transmission vent will force the transmission lubricant 
out the input shaft and onto the disc facings. Leaking 
rear engine seals or loose or unsealed flywheel housing 
attaching bolts will ROW "engine oil to flow onto the disc - 
facings. | 


Inspect the clutch disc for worn or loose facings. 


Check the disc for warpage and for loose rivets at the 


hub. Check for broken springs. Springs loose enough 


` to rattle. will not cause noise when the vehicle is 


operating. 


Replace the disc if any of ева sondon are 
present. When installing a new disc, be careful upon 
handling as not to drop it or аа it With oil or 
grease. | 


Flywheel Runout 


‚ Crankshaft End Play ‹ Check 


1. Mount the фа! indicator base on the rear of the - 
. . engine with the indicator tip resting on the flywheel 
toward the outer edge. 


2.  Usinga suitable pry bar, shift the engine crankshaft 
forward and rearward while taking an indicator- 
reading. Compare reading with specifications 
found in the Light Truck Engine Shop Manual. 
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Flywheel Face Runout | 


— m Refer to Section 16-10, General Manual 
BEARING . Transmission Service for flywheel face runout checks. 


e | | . Pilot Bearing Assembly 
REMOVAL = | | Refer to Fig. 8. | 
| : | Check the fit of the clutch pilot bearing т the bore of 


the crankshaft. The bearing is pressed into the 
crankshaft and should not be loose... ` : 


Check the pilot bearing (needle type) assembly for 
mis-alignment and press fit condition in the crankshaft. 
Visibly inspect the bearing surfaces (needle rollers and 
transmission- input shaft) for scoring, worn or broken 
rollers, inadequate grease and discoloration due to 
БИИ. E I | heating.. Check the condition of the bearing's seal. 

" "NOTE: IRON COLLAR AND NEEDLE There should be no visible grease leakage on the 
' "ASSEMBLY AND CANNOTBE 007. bearing retainer or the crankshaft. Refer to Section 
REPLACED INDIVIDUALLY. " ca | 16-02, Clutch, for replacement. : 


FIG. 9 Pilot Bearing (Needle Roller Туре) 


SPECIFICATIONS .. ` 
SPECIAL SERVICE TOOLS | 


Description к 


қ ` 


































Une — ._ 
Impact Side Hammer — 212 tos. | аі |. 






| тевслота [Puller attachment [| Universai — Use with Side Hammer | 
Т571-500-В 
T75L-4201-A С Universal — Use with Dial Indicator for Right | 
Y ` 5 sp a . Angle Measurements | š 

^. :T75L-420::B | Clutch Housing Alignment Adapter — | . Universal 

D87T-4201-A i 
D78P-4201-B 


... TOOL-4201-C -Dial Indicator with Bracketry 2. Universal | 
















- ; 
4 - 
















T75L-6392-A Clutch Housing Alignment Tool `. Universal — Use with Clutch Housing 
MU | | | Alignment Adapter and Dial Indicator | 
_` Clutch Alignment Shaft -` -> | 10 Spline-— 1-1/2 Inch Outside Diameter | 
10 Spline — 2 Inch Outside Diameter — 


D79T-7550-C E 
| | СС4852-2С | 


+ 
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VEHICLE APPLICATION 


All E-150, F-150—F-350, F- Super Duty Chassis Cab, 
Stripped Chassis and Bronco Vehicles шын with 
Manual Transmission. | 


DESCRIPTION AND OPERATION 


The purpose of the clutch is to connect and 
disconnect a manually operated transmission and the 
remainder of the power-transmission system from the 
engine. This permits starting and stopping the vehicle, 


shifting and changing speeds that correspond to the 
engine speed through gear reductions for noU forward. 


. and reverse directions. 


The clutch consists of a driven plate (clutch disc) 
splined for.the input shaft of (өң transmission and the 
clutch housing (pressure plate). 


This forms a continuous system HS which: rotation of 


the engine is connected to the transmission -by solid ` 


member when engaged (clutch assembly). For power at 
the output shaft of the transmission or rear wheel 
rotation (forward or reverse), the driven plate is a metal 
disc, faced on both sides: with woven friction: materials. 
The pressure plate is a metal member bolted on the 
flywheel which houses the driven plate held in position 
by the transmission input: shaft. A clutch sleeve 
mounted over the input shaft of the transmission carries 
 arelease bearing that is pressed against the fingers of 
the. clutch that pushes it away from the driven plate 
causing disengagement—breaking the connection 
between the engine (flywheel) and the clutch. Reverse 
action or the release of the bearing engages the clutch. 
The release lever is actuated by a hydraulic system 
(refer to Section 16-04, Hydraulic Clutch System). 


Other internal clutch parts are a pilot bearing ` 


mounted in the crankshaft which supports the end of 
the input shaft. Bearings are шадыр for long life and 
require no.lubrication. | | 


DIAGNOSIS AND TESTING 
Refer to Section 16-01, General Clutch Service.. 


REMOVAL AND INSTALLATION 


Clutch Pilot Bearing 


-A needle roller bearing and collar assembly is usd 

as a clutch pilot bearing on all vehicles (Fig. 1). It is 
inserted directly into the engine crankshaft. The bearing 
and collar assembly is a one piece unit that cannot be 
serviced separately. The needle bearing clutch pilot can 
only be installed with the seal end of the opaning facing 





the transmission. The bearing and seal are pregreased 
апа do not require additional lubrication. A new bearing 
must be installed whenever a bearing is removed. . 


| Removal 


1. Remove the transmission, clutch pressure plate, | 
and disc following the procedures in Group 16. 


22. Using Impact Slide Hammer Puiler, T58L-101-B (or 


equivalent) remove the pilot bearing (Fig. 2). 


Installation 2 
. 1. Using Pilot Bedding Replacer T74P-7137-A and 


Clutch Aligner T71P-7137-H or equivalent, install 
the pilot. bearing. with the- seal facing the 
transmission (Fig. x5 SO пар the adaptor is not 
cocked. ` 


2. Install the clutch pressure. plate, disc, and 
transmission following the: procedure in this 
. Section and the appropriate: transmission section 
п. Group 16.: f 


NOTE: Care must bó taken. not to ПЕРА ће bearing 


. during transmission installation while the transmission ` 
. input shaft is being inserted into the bearing. 


Clutch Release Lever—7. 3L Diesel and 7.5L 
. Gas Engines Only | | .. 


Refer to Fig. 5. 


CLUTCH PILOT BEARING | 
‘ASSEMBLY -- 7120 


| NEEDLE ROLLER 
BEARING 


RECESS FOR 4 
REMOVAL § 
TOOL 


IRON COLLAR 
NOTE: IRON COLLAR АМО NEEDLE 
ROLLER BE ARING ARE ONE 
ASSEMBLY AND CANNOT BF 
REPLACED НӘРМІБУЕЕКҮ- 


. FIG. 1 Pilot Bearing Assembly (Needle. Roller Type) : 
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FIG. 2 Removing Clutch Pilot Bearing Assembly ` . 
Removal) . `о . Жуз U 
1. Raise the vehicle and install safety stands. 
.2. Remove the. dust boot from the opening in the 
Clutch bell housing. | p 

. 8. Push the release lever forward to compress the 
| slave cylinder... .: | _ | a 


24. On 7.3L diesel and 7.5L gas engines, the steel 
retainer clip is permanently attached to. the slave 


cylinder. Remove the slave cylinder by prying on 


the clip to disengage the tangs while pulling the 
. Slave. cylinder free. of the bracket. 


_ 5. ` Remove the release lever “ру pulling the lever 


outward. | j 


Installation 


1. Install the release lever:on the release bearing.hub 
and the pivot stubs, making sure it is properly 
positioned. Push the lever inward until it snaps 
onto the studs. . | B 


2. Install the slave cylinder and attaching clip. 


3. Install the dust shield іп the opening іп the bell 


` housing. 


24. Lower the vehicle. Depress the clutch pedal ten 
times to refill the slave cylinder and seat the 


components. Check the clutch system for proper 
operation. `; ТЕ PS 

Single-Disc-Type Clutch: 1 | 

. Standard Disc and Pressure Plate Assembly— 

. 10.0 Inch/11.0 Inch/12.0 Inch  .. 

Removal 47 E 

21. Disconnect the battery negative cable. 
2. Remove clutch slave cylinder, or the hydraulic line 


quick disconnect using quick disconnect, Tool 
T88T-70522-A. .. - des 


3. ` Remove the release lever if so equipped. - 
' Remove the dust cover if so equipped. ` 


_ 5. Refer to the appropriate transmission Section of ^. 


this Manual for instructions and remove the 
- transmission from the vehicle. 


Clutch 






Е, 2 ET 


_ 16-02-2 





PILOT BEARING 
REPLACER 
T74P-7137-A 


CLUTCH ^... | 
ALIGNER ` — ss 
T71P-7137-H 


FIG. 3 Installing Clutch Pilot Bearing Assembly 


C7030-1A 





6. Mark the assembled position of the pressure plate | 
and cover to the flywheel (for re-assembly). 


7. Remove the pressure plate and cover assembly. 
X. and the clutch disc from the flywheel. Remove the `- 
pilot bearing only for replacement. ` | 


Installation | 


CAUTION: Тһе new 7.3L cover assembly bolt is 5/16 
in. x 18 x .75 in. while the 7.5L EFI cover bolt is 5/16 
in. x 18 x .92 in.. The .92 inch-long bolt CANNOT be 
used with the dual mass flywheel because it will 
extend beyond the inner surface of the secondary 
flywheel and interfere with the primary flywheel. 
Only the new .75 in. cover bolt can be used with the 
dual mass flywheel. 


1. Position the clutch disc оп the flywheel so that the 

. . Clutch Alignment Shaft D79T-7550-A or equivalent 
can enter the clutch pilot bearing and align the 
disc. КЕ 


2. When re-installing the original pressure plate and | 


(4 cover assembly, align the assembly and flywheel 


. according to the marks made during the removal 
. operations. Position the pressure plate and cover. 
: . assembly on the flywheel, align the pressure plate . 
and disc, and install the retaining bolts that fasten ` 
the assembly to the flywheel. Tighten the bolts to 
-. specification (refer to Figs. 4, 5 and 6) and remove 
. the clutch disc pilot tool. 


3. Оп 7.3L diesel and 7.5L gas engines, clean and 
- lubricate the transmission bearing retainer. Clean 
the bearing hub bore and install on the retainer. 
Clean and lubricate the release lever pivot stud. 


Reinstall the transmission: 


5.  Correctly position the release lever (if so equipped) 
in its release bearing hub, and align with the pivot 

- stud. Push inward on the lever until it snaps into 
position. | 
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6. Reinstall the external slave cylinder, or attach the 7. Install the dust boot if so equipped. 
Install the starter motor. | Ж 


hydraulic tube quick connect fitting. - 8. 
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FIG. 6 Clutch Installation—F-250 H.D.—F-350, F-Super Duty Chassis Cab and Commercial Stripped Chassis with ` 
7.31. Diesel Engine and 7.5L (460 CID) V-8 Engine mE | 


SPECIFICATIONS 


SPECIAL SERVICE TOOLS ` ` 


[^ Numer — | Description | Application 
Т50Т-100-А Impact Slide Hammer — 2-1/2 Lbs. NE | 
1591-1008 — | impact Slide Hammer — 2-1/2 Lbs рме 









TOOL-1175-AC . Universal — Use with Slide Hammer | 
T75L-4201-A io Clutch Housing Alignment Adapter - Universal — For Right Angle Measurements | 


0771064“ | Impact Side Hammer — 5 Lbs [Uwemd {| 
| scura Sach азго Лели Алы (шеш В 


versal. | г“ os | лы MS 
T58L-101-A | Puller Attachment ` ; ` Universal — Use with Slide Hammer | 
iversal ш у 


078Р-424-8- — | Dial indicator wih Ваю — — 
TOOL-4201-0 Dial indicator wih Ваау — — — 


T75L-6392-A Clutch Housing Alignment Tool . Use with Clutch Housing Alignment Adapters and Dial 


TS7L500B — | Bench Mounted Holding Fixture 


















Indicator ` ` 
Universal 


Г тире | Piot енің Ropar | Use wih Gch Migne — 
- Clutch-Aligner | ' . | Universal 002 DE MEE 
[| Era — | ch Rig Shah] nen se Diane = 10 Spine — — — — 
Clutch Alignment Shaft — — — AN ` :1-3/4 Inch Outside Diameter — 10 Spline — . =- > 

[reste — — | Clutch Une Disconnect Too. 


~~ CC40172E 
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VEHICLE APPLICATION 


Applies to All E-150, F-150—F-350, «бира Ошу 
Chassis Cab, Commercial Stripped Chassis and Bronco 
Vehicles Equipped with Manual Transmission. 


DESCRIPTION AND OPERATION 


The hydraulic clutch control System consists of a 


combination clutch fluid reservoir and master cylinder 
assembly, a slave cylinder and connecting tubing (Figs. 
1, 2 and 3). 


The combination clutch reservoir and master cylinder 
is located inboard of the brake vacuum booster. Fluid 
level is checked at the reservoir. The master cylinder 
converts mechanical clutch pedal movement into 
hydraulic fluid movement. 


The clutch external slave cylinder is mounted on the 


transmission bell housing, for all trucks equipped with - 


the 7.3L diesel or 7.5L gas engines. All other vehicles 
use. a concentric mounted slave cylinder in the 
transmission bell housing. The slave cylinder.converts 


the hydraulic fluid movement to mechanical movement 


to activate the clutch release lever. 
The hydraulic clutch system provides automatic 


clutch adjustment. Мо занае of clutch СВО ог 


pedal position is required. · 


NOTE: As the clutch disc wears, the fluid level in the 
reservoir will rise. The fill line step in the reservoir is the 
normal level for a new system. 


Clutch/Starter Interlock ut UTE 


All Econoline vehicles with manual transmissions are 
equipped with a starter/clutch interlock system which 
requires the clutch pedal to be depressed all the way to 
the floor. in order to start the engine. The system 
operates by means of a switch located on the brake and 
clutch pedal support bracket (Fig. 4). The switch plunger 
. is attached to the clutch pedal and extends as the 
-clutch pedal is depressed to actuate the switch. Тһе 
switch is electrically connected across the ignition 
switch and the starter motor relay coil to maintain an 
open starter circuit with the clutch engaged (pedal up) 
position. The Switen is designed with a self-adjusting 


feature which provides for the switch to be set. 


automatically with the first flooring of the clutch pedal. ` 


The self-adjusting feature consists of a two piece clip 
which is snapped together over a serrated plunger (rod). 
When.the switch plunger or rod. is extended, the clip · 
bottoms out on the switch body and causes the rod to. 
ratchet over the serrations to a position determined Бу. 
the clutch pedal travel limit. The switch is now adjusted 
ү A the starter circuit when the clutch pedal ЕЕ 
ооге 


МОТЕ: Care must be taken to revel mis-adjustment 


of the switch by avoiding operation or changing the "ав 
shipped" position of the self-adjusting clip ..on pue 
plunger (rod). |j 


Clutch Interlock Three Function Switch— 


‘F-Series and Bronco 


Refer to Fig. 5. = | 
All F-Series апа Bronco Trucks with manual : 


transmissions are equipped with a -switch which is- 


concentrically located оп the master cylinder push rod. | 
Тһе switch has three functions: 


e It requires the clutch pedal to be depressed to the | 
floor іп order to start the engine. 


e It cuts off the speed control System when the 
clutch pedal is depressed. - 


e It provides a fuel control signal to the EEC system. 


DIAGNOSIS AND TESTING - 


For diagnostic and testing procedures, other than | 
those .below, refer to Section 16-01, General Clutch 


Service. 


If release .bearing travel does not meet the travel 
requirements (see Release Bearing Travel. 
Measurement in Section. 16-01), check the reservoir 


. fluid level (Figs. 1, 2 and 3). The slave cylinder must be 


in place when checking the fluid level. The proper level 
is indicated by a step on the reservoir. Fill to the 
specified level with Ford Heavy Duty Brake Fluid С6А2- 
19542-АА or -BA (ESA-M6C25-A) or equivalent DOT 3 


fluid. Do not overfill. The upper portion of the reservoir — 
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FIG. 1 Hydraulic Clutch System 7.3L Diesel | Engine and 7.51. (460 сїр) баз Engine—Typical | 1 


must accept fluid that is displaced from. the slave 


cylinder as the clutch wears. · 


CAUTION: Carefully clean the top and sides of the 
reservoir before opening to prevent contamination 
of the system with dirt, water and other foreign 
materia 


. diaphragm, cover gasket and cover after filling. 


Af the reservoir requires any fluid, check the hydraulic 
system components for leakage. Remove the rubber 
boots from the cylinder and check for leakage past the 


pistons. A slight wetting of the surfaces is acceptable. If | 
replace the leaking 


excessive leakage is. evident, 
component. | 


Clutch/Starter Interlock Switch 


For switch diagnosis and testing, . refer to Section + 


37-01 Speed Control System. 
ADJUSTMENTS 


Clutch/Starter interlock. Switch ? Adjustment— | 


Econoline Only 
Refer to Fig. 4. 


Remove the reservoir diaphragm when ` 
checking or adding fluid. Carefully replace the 


I the adjusting clip is out of РРА оп ће rod, 


remove both halves of the clip. Position both halves of ` 


the clip closer to the switch and snap the clips together . 


: on the rod. Depress the clutch Penn to the floor to 


re 


| adjust the switch. 


-Hydraulic Clutch—Master Cylinder Pushrod - 


Length Adjustment 
The proper position of Clutch Master Cylinder ` 


. pushrod relative to the cross-shaft lever (7A554) pin is 


controlled by the procedure used when installing the | 
cross-shaft lever. · 


To determine if the Clutch Master Cylinder pushrod | 


“апа lever pin аге in the correct relationship, disconnect- 
the pushrod. and note if it. will reassemble to the pin. 


(When the pushrod is disconnected from the pin, the - 


clutch Master Cylinder piston is fully retracted 
^ (rearward) and the clutch pedal blade is contacung the | 
` rubber. bumper Stop.) | 


If the two components are not i in alignment, perform 


A :the following ONLY IN THIS SEQUENCE: 
21. Tighten the clutch pedal attaching nut (L.H. side). 


.2. Reinstall the Clutch Master үшын шч to the 


cross-shaft lever pin. ` 
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I FIG. 2 Hydraulic Ciutch System—4.9L, 5.0L and 5.8L Gas Engines—Typical . B | 
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3. 


„Stroke the clutch pedal several times to reset the 
` position of the shaft to the pedal slot. This step is 
mandatory. -~ ы 46-7 


Again, remove the Clutch Master Cylinder pushrod : 

from the lever pin and evaluate the alignment. 11 

the two components are still not in alignment, 
replace the cross-shaft lever. (If the pushrod is 
aligned with the pin, no further action is required.) 


REMOVAL AND INSTALLATION . 


Cross-Shaft Lever ; 


Removal. 


1. 


FIG. 3 Hydraulic Clutch System—F-Super Duty. Commercial Stripped Chassis with 7.3L Diesel Engine 


22 WASHER yor 


Disconnect the Master Cylinder pushrod from the 
cross-shaft lever pin (Fig. 5). (Use a small screw 
driver or putty knife to wedge between the lever . 
and the snap-in bushing.) . ч 


Remove the attaching nut: - a 
Pry the lever from the cross-shaft. .. 


HYDRAULIC CLUTCH . 


_ MASTER CYLINDER. 





Installation NE MEN "Ms 
1. Snap the new lever (ріп) to the Clutch Master 
i Cylinder pushrod bushing. | "E 
2. Install the lever onto the cross-shaft. - 

' Install the attaching nut, finger tight. — | 

4. Inspect pedal position to insure that it is against the 


© 


"up" stop. .-. | 5 
5.  Tighten the attaching nut. This: will permit the 
. knurled teeth on the.shaft to.cut matching teeth in ` 
lever, which then results in the correct positioning 
of the two components. ` | 


Clutch Hydraulic System 
Refer to Figs. 1, 2 апа 3... 


NOTE: For vehicles equipped with external slave 
cylinders,. prior to àny vehicle service that requires . 
removal of the slave cylinder, (i.e.; transmission 


“ 
` 


‚ removal), the master cylinder push гоа must һе. 


disconnected from the clutch pedal. If not 
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disconnected, permanent damage to the slave cylinder 


will occur if the clutch pedal is depressed while the 
slave cylinder is disconnected. | 


Removal 


1. 


From the inside of the cab, carefully pry ‘the 
pushrod and retainer bushing from the ара 
lever . pin. | 


Disconnect the interlock switch connector hi | 


.'". : Remove the two nuts and support bracket retaining 
the clutch reservoir and: master cylinder о, 


to the firewall. 
From the engine compartment, first note the clutch 


tube routing to the slave cylinder, then remove 
. attaching hardware for the Nyora tube retaining 
ss 


. CLUTCH 
PEDAL 
ASSEMBLY : 
7519 


RETAINER 


N663105 


INTERLOCK . 


SWITCH ADJUSTING 
ASSEMBLY . CLIP 
114152 ... | 
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FIG. 5 Clutch/Starter Interlock Switch—F-Series and 


Bronco 
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From the engine compartment, remove the clutch 
reservoir and master cylinder “assembly from the 
firewall. On F-Series and Bronco, when the master · 


_ cylinder studs are free of the dash panel, rotate the 


cylinder 105 degrees counter-clockwise to permit 
the interlock switch to exit the dash panel. 


_ On 7.3L diesel and 7.5L gas engine vehicles, use а 
. Screwdriver or a similar tool and lift the two 


retaining tabs of the slave cylinder retaining 


bracket. Disengage the tabs from the bell housing 


lugs and then slide outward to remove. On 4.9/ 
5.0/5.8L engine vehicles, depress the released 
ring on the tube quick disconnect and' gently pull 


the connector free. 
. Remove the clutch. hydraulic eem from the | 


vehicle. 


Installation 


1. 


Position the clutch . fluid reservoir ака master 
cylinder assembly into the firewall.from inside the 


cab install the support bracket and two nuts and 


tighten. 


. Correctly route the hydraulic tubing and slave 


cylinder to the transmission bell housing. 


NOTE: Care must be taken during routing of the - 
nylon line to keep away from engine exhaust 


system components. . 
_ Reinstall the Clutch tube retaining clips. 


Оп 7.3L diesel and 7.5L gas engines install the 

Slave cylinder by pushing the slave cylinder push 
rod into the cylinder. Engage the push rod into the . 

-release lever and slide the slave cylinder into the 


bell. housing lugs. Seat the cylinder into the recess 
in the lugs. For 4.9/5.0/5.8L engine vehicles, push 


the tube quick disconnect back onto the concentric ' 
‚ Slave cylinder fitting. | 


NOTE: When: installing a new hydraulic Slam. the - 
external slave cylinder (7.3L diesel and 7.5L gas) ` 


.contains a shipping strap that pre-positions the 


push rod for installation and also provides a 


‘bearing insert. Following installation of the new 


slave cylinder, the first actuation of the clutch . 


pedal will break the shipping strap and give normal ` 


system operation. 


From inside the cab, press the shied with the ` 
retainer bushing onto the cross-shaft lever pin until ' 
the bushing tabs snap into position in the groove. 


The flanged side of the bushing must be towards. 


the cross-shaft lever. 


Check the clutch reservoir and add fluid if required. .. 
Depress the clutch pedal at least ten times to verify 
smooth operation and proper release. 


-NOTE: The proper fluid level is indicated by a step 


on the reservoir. Do not overfill. The upper portion. 
of the reservoir must accept fluid that is displaced 


. from the slave cylinder as the clutch wears. 


Clutch Pedal 


- F-150—F-350, ац Duty, Е-150 апа once 


Removal 


1: 


Refer to Figs. 6 and 7. 


On F-Series and Bronco, disconnect the clutch 
pedal retracting spring from the clutch pedal and ` 
‚ bracket. On Econoline models disconnect the 
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barbed 'retainer -bushing- on the clutch/starter 
interlock Switch rod from the clutch pedal (Fig. 2). 


| Е-бирег Duty Commercial Stripped Chassis. 


, Removal 


2. Remove the. nut that retains the clutch pedal to the 
shaft and remove the clutch pedal. If the brake 
pedal is to be removed, refer to Section 12-30, 
Brake Pedal, Master Cylinder and Valves. 

Installation 


Z5 Position the clutch pedal « on Y the shaft and install 
and tighten the nut.” ^^ Ls | 


Install the retracting spring. Make sure the. spring 
engages the slots in ше pedal and bracket. 


NOTE: Spring: installation is easier if the spring is first 

compressed in a vise and retained in a compressed . 

state with mechanics wire until it is in place. Once in 

place cut the mechanics wire and remove. 

3. On Econoline insert the clutch/starter interlock . 

о switch rod and barbed retainer bushing onto the 
clutch pedal pin, until the bushing barbs snap into 
.position in the groove. If required, adjust the clip on 
the interlock switch rod.as described in the 
Adjustment portion of this Section. . 


em 
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FIG. 6 Clutch Pedal Installation—F-150—F-350 and Bronco . 


ОЗ. 
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Refer о Fig. 3. 


1. ` Disconnect the clutch master cylinder push rod 


from the clutch pedal. 


2. Remove the. through bolt and nut from the clutch 
_ pedal bracket. | 
. Remove the clutch pedal with all the bushings, 
- washer and the spacer.. | 
Installation 


21. Position the clutch pedal into ' the clutch pedal 


. bracket with the.bushings, washer and spacer. 


2. Install the through. bolt and nut. "Hgnten the nut to 
68-94 -N- m (50-70 ft-Ib).. 
3. .Install the clutch master cylinder push rod on the 


pedal and install the retaining spring. 
Bleeding · Procedure—Concentric Slave 
Cylinder ` 
Hefer to Fig. 8. 


Under normal conditions disconnecting the clutch 
coupling will not introduce air into the system. However 
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s 


if there appears to be air in the system (spongy pedal, of | 


insufficient bearing travel) the system must be bled. The 


following procedure is used with the hydraulic system . ` 


installed on the vehicle. The largest portion of bleeding 
is carried out Dy gravity. | 


1. Clean dirt and grease from the cap. 


2-2. .Remove сар and diaphragm and fill reservoir to the 


_ top with approved brake fluid only. (Brake fluid 
must be certified to DOT 3 specification) ^ 
NOTE: To keep brake fluid from entering the clutch 
housing, route a suitable rubber tube of appropriate 
inside diameter from the bleed screw to a container. 


3. Loosen bleed screw (located in the slave cylinder | 


© body) пехі to the inlet connection. 


4. Fluid will now begin to. move from the master 
cylinder down the tube to the slave cylinder. 


NOTE: The reservoir must be kept full at-all times to 
“ensure no additional introduction of air into the system. 


5. It will be noticeable at this point, that bubbles will 
appear at the bleed screw outlet. This means mal 

air is being expelled. When the slave is full, 
steady flow of fluid will come from the slave ME 


Tighten bleed screw. NOTE: Maintain brake fluid . 


level at the step in the reservoir at all times. . 


6. Depress the clutch pedal to the floor and hold for 
1-2 seconds. Release pedal as rapidly as коеш, 


CLUTCHSTARTER 
INTERLOCK |- 
SWITCH-11A152 


` FIG. 7 Clutch Pedal Installation—E-150 






VIEW X ` 


- "Pedal must be released ‘completely. Pause for 1-2 
` seconds. Repeat ten times; c 


7. Check fluid level in reservoir. The fluid should be 
level with the step when" ‘the Q is 
removed. 


`8.. Repeat steps 6 and 7 five times. Replace reservoir 


diaphragm and cap. 


9. " . Hold pedal to floor, crack open bleed ‘screw to- 


. allow any additional air to escape. (If bleed screw ` 
is opened too far, fluid will Spray, Өш) Close screw 
then release pedal: Q 


10. Check fluid level. The hydraulic system should now B 
бе: fully bled and should release the clutch. 


Bleed Procedure for External Slave Cylinder 


| 7.3L Diesel and 7.5L Gas | : 
1. ` Clean reservoir cap and slave cylinder ir in area of | 


the tube connection. . 


2.. Remove slave cylinder from the transmission bel `. 


housing. 


3. . Use 3/32 inch diameter Sach to drive out the r pin 


that holds the tube. Remove the tube from the 
. Slave cylinder and place. the tube end into а 
container for: waste fluid.. The tube. will still be 
connected to the master cylinder, so keep the ' 
reservoir r cap tight to minimize fluid loss. | 


` С6767-2А | 
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4. Hold slave cylinder. so that connector port is at 
highest point, by tipping the cylinder to 
approximately 30 degrees (Fig. 9). Fill with 
approved Dot 3 brake fluid through: connector port. 
It may be necessary to "rock" slave cylinder 

. around or push gently on the pushrod to expel all 
the air. Pushing on pushrod too hard. will cause 
fluid to spray out of the connector hole. 
Cleanliness is very important. Be sure not to let any 
moisture or foreign matter to enter the slave with 
the brake fluid. | 


5. When all of the air has. been expelled from the 
slave cylinder and no more bubbles, come out of 


the port hole, reinstall the slave cylinder back on 


. the vehicle. 


NOTE: Some fluid will be expelled from the 
connector port, as the pushrod is compressed 
attaching it to the transmission and lever. 


6. Gravity fill the master cylinder and tube.as follows: 
Hemove the reservoir cap and diaphragm fluid 
should flow out the open end of the tube into the 
waste container. Be sure to keep the reservoir full. 
When fluid is flowing out in a steady, uninterrupted 
flow and fluid is level with step in reservoir, reinstail 
the сар and diaphragm. Install end of tube into 

. slave cylinder. Replace pin that 20109 tube to slave 
cylinder body. " 


7. System should now be bled and сао 
properly. То verify proper system function set 
. parking brake and put vehicle in neutral. Start 
. vehicle and shift into reverse gear. № деагз grind, 
other components may be causing the concern. 
Check the slave cylinder pushrod travel as detailed 

in Section 16- 01 General Clutch Service. 


Clutch Interlock Three Function Switch: 
F-Series and Bronco 

Removal 

Refer to Fig. 5. 

1. Disconnect the wiring harness from the: switch. 


2. Pull down on the orientation clip to separate it from 
| the tab on the Switch. | 


BOX END 
WRENCH 


BLEED 
SCREW 


FIG. 8 Bleeding the Concentric Siave Cylinder 


Hydraulic Clutch System 
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3. Rotate the. ‘switch Me turn to expose the plastic 
*- retainer. 


4. Push the tabs together to allow the retainer to slide 
rearward and separate from the switch. 


5. Remove the switch from the pusi rod. 


Installation 


1. Install the switch on the master cylinder push rod.. 


2. Install the plastic retainer. 


3. Rotate the switch into the position required to 
attach the orientation clip. 


4. Connect the wiring harness. 


‘Hydraulic Clutch Line ` | | 


Removal 


1. Depress the white retainer bushing with disconnect 
tool T88T-70522-A, ог ымы while pulling on 
the line. | 


Installation 


1. Push the male connector onto the female ` 
connector of the clutch slave cylinder. 


NOTE: No loss of fluid should occur during removal and 
installation, and bleeding should not normally be 
required unless the vehicle shows signs of hard shifting 
and lack. of clutch reserve. 


Clutch Release Bearing 
4.9L, 5.0L and 5.8L Engines. 


n" 


Twist the release bearing and carrier assembly 
until resistance is felt (Fig. 11) Turning. the 





FIG. 9 Bleeding External Slave ae 
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ИЕК further will allow. the preload spring to 
push the bearing did off the slave nee 


Installation z | 
NOTE: Prior to re-insiallation, lubricate the bore of the 


bearing and bearing carrier’ with . Рога. Long. Life · 


DISCONNECT TOOL 
T88T-70522-A 


` C8885-1B 
FIG. 10 Clutch Hydraulic Line Removal . 


SLAVE 


, CYUNDER RELOAD o i | 2 ME 
MEE. x FRONT OF VEHICLE 


SPRING 


Hydraulic Clutch. System 
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Lubricant C1AZ- 19590- BA(ESA- M1C75- В) ог 


equivalent. 


1. Install the release E ung assembly to the clutch 
.:slave cylinder by pushing into pa 


Clutch Slave Cylinder | 


` Concentric Slave Cylinder ' | 


Removal 


1. Disconnect the Goudlind at the transmission with 
. disconnect tool T88T-70522-A, or equivalent, by 
sliding the white plastic sleeve toward the slave ; 
cylinder while © applying a slight tug on. the tube e (Fig. | 
10). 


2:5 Bomae the Wanamisuion as described іп the 
- appropriate: transmission section. — 


3. . Remove the bolts retaining the slave cylinder to 


_ the transmission (Fig. 12). 


| 4... Remove the slave E MISI from the transmission 


input shaft: 


Installation 


1. · Position the slave cylinder over the: transmission 
' input shaft with the bleed screw and coupling 
- facing the left side of the transmission. ` 


2. Install the slave cylinder attaching bolts, and 
_ tighten to 20-27 N:m (15- 20: ft-Ib). 


_ 3. Install the transmission as described. in the 


| appropriate transmission section. 


4. Insert the male coupling into the female coupling: 
on the clutch slave ашыр апа check that ne 
connection is secure. 


_ 5. Bleed the clutch hydraulic system as required. 


RELEASE BEARING/ 
CARRIER ASSEMBLY 


` TRANSMISSION 
INPUT SHAFT 


FIG. 11 Clutch Release Bearing Removal—with Concentric Slave Cylinder 
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aT | SPECIFICATIONS 

BELL HOUSING... | | 
' + TRANSMISSION ; SPECIAL SERVICE TOOLS 


“INPUT SHAFT | | 
P [Number — — | Application 
Т88Т-70522-А Hydraulic Line Disconnect Tool 


CC9029-1A 


5 


` HYDRAULIC 
BLEED SCREW 


HYDRAULIC , |. 
CLUTCH... 
UNE `` 

COUPLING 


TRIC | | TT EO | 
SLAVE 
CYLINDER 


сс 


| BOUT ` ` 
(2 ВЕО’0). . . 
C8886-1A 





FIG. 12 Slave Cylinder Removal and Installation 
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. VEHICLE APPLICATION 


Applies to All E-150, Е-350, F-150—F-350, Bronco, 
F-Super Duty and F- Super Duty Commercial Stripped 
Chassis Vehicles Equipped with Manual Transmissions. 


DESCRIPTION - 


' Identification | 
Transmission identification ere are found: on the 


Vehicle Safety Compliance Certification. Label found on 


the driver's door lock pillar. For identification of the label 


transmission code, refer to Section 10-00, Identification 


codes. 


Manual transmissions have s service identification tags 
. to identify assemblies for service purposes. Ford truck 
manual transmissions have the identification tag located 
on the left side of the transmission case (Fig. 1 and 2). 


NUMBER OF 
FORWARD 
’ GEARS 


TRANSMISSION 
SIZE (APPROXIMATE 
MAXIMUM FT-LB INPUT 
TORQUE x 10) 


SYNCHRONIZED 


ZF PARTS LIST NO. TRANSMISSION-SERIAL NO. ` ` 
[1307 050005 1001010 
EU IE E7TA-7003-HA Eu 

BE 3...» ЕТ > 
EE REX 22! 
| _ OIL GRADE: К 


FIG. 1 Transmission Identification Tag—5 Speed 
- Manual--ZF - 





A - FORD MOTOR COMPANY PART NUMBER. 
B — SERIAL NUMBER 
C - BAR CODE (INVENTORY PURPOSES) 





| FIG. 2 Transmission Identification Tag—5 Speed 
Manual—Mazda 


FORD ` BUILD. 
IDENTIFICATION DATE ` 
NUMBER ‚ CODE 


 |E4ZX-7003-AA||@) 142 


MANUFACTURER'S 
IDENTIFICATION 
NUMBER 


SERIAL 


NUMBER _ C5847-1A 


FIG. 3 Transmission Identification Tag-Borg-Warner 4- 


Speed Manual Transmission 


Borg- -Warner manual transmission have an 
identification tag located on the left middle bolt retaining 
the cover to the case. (Fig. 3).: 


DIAGNOSIS | 
Diagnosis Guides 


The diagnosis guides in this Section can be used as 


ап aid when- diagnosing manual transmissions. 
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Transmission shifts hard. ` 


mechanism. 


synchronizers. 


alignment. . 





Noisy in forward gears." 


transmission. 


_ transmission related noise. 


for mainshaft bearing noise. 


CLEANING AND INSPECTION . 


Transmission. 


Cleaning | "m 
After the transmission jas; oan жаласын Шы .soak 


the parts except the bearings, in a cleaning- solvent until ` 
all the old lubricant is dissolved or loosened. Brush or 


scrape all foreign matter from the parts. Be careful not 
to damage any of the parts with the scraper. | 


An excessive amount of foreign material usually 


results from. a bearing. failure, gear seizure, . tooth . 


breakage, extreme synchronizer wear, or clashing 
gears. In such cases, the input and output shaft 
bearings should be carefully inspected. and 


repraced if necessary. Since соищегзпа_ bearings, ` 


v. 


елегі Manual Transmission Service 


‚ Transmission fluid low or improper 


3. Worn or damaged internal shift 


4. Binding of sliding gears and/or 


5. | Housings and/or shafts out of 


. Lubricant level low, or improper - 


|2. Components grinding o 


. Component housing bolts. loose. . 


4.. Flywheel housing to engine 
-~ crankshaft alignment. 


. Noisy bearings or gears. ` 


"While verifying the condition, determine whether the noise is gear roll-over noise, release bearing rub or some other 


Gear roll-over noise, inherent in manual transmissions, is caused by the constant mesh gears tuming at engine idle 
speed, while the clutch is engaged and the transmission is in neutral; and release bearing iex are sometimes mistaken 


. Gear гой-омег noise will disappear when the clutch is disengaged or when the transmission is engaged in gear. 42. 
Release bearing rub will disengage when the clutch is engaged іп the event that a bearing is damaged. t the noiseis |. 
more — while engaged in gear under load or-coast than in neutral. ` _ 
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ED M "POSSIBLE CAUSE RESOLUTION 


| 1. Clutch does not солее еу! release. 










1. Check input shaft splines for 

lubrication. Refer to “Clutch does 

not disengage completely,” Section 
‚ 16-01, General Clutch Service. 

2. Add lubricant or change lubricant 

. as required. 


3. Remove transmission cover. 
| Check internal shift mechanism by 
shifting into and out of all gears. 
Repair or replace as required. 


| 4. Check for free movement of gears 
and synchronizers. Repair or 
replace as required. 


5. Remove transmission and check 
for binding condition between 
input shaft and engine crankshaft: 
pilot bearing or bushing. Check 
flywheel housing alignment. 

Repair or replace as required. 


. Add lubricant, or refill with 
specified lubricant. | 


`2. Check for screws, bolts, etc., “of 
. cab or other components ` 
grounding out. SOT as 
required. .. 


3. Check torque c on transmission to ` 
flywheel housing bolts, output 
Shaft flange nut and flywheel 
housing to engine block bolts. 
. Tighten bolts to specification. 


| 4. Check and align flywheel housing 
to engine crankshaft. 


.5. Remove and disassemble I" 
transmission. . Inspect input, output 
and countershaft bearings. Inspect 
speedometer gear and gear teeth 
for wear or damage. мера а$ 
required. : | 














































































































| “оыс 


|. output shaft. ‘pilot bearings, and reverse ‘idler 


bearings are not so susceptible to damage from 
foreign material in the lubricant, they need not be 


: replaced if they seem satisfactory. 


Wipe the parts or blow compressed air on them 5 


until they are thoroughly dry. 


To clean the bearings, rotate them in clean 


. solvent until all lubricant is removed. Hold the 


bearing assembly, to prevent it топ rong and 
dry it with compressed air. | 


When the bearings are diy: lubricate thám 


thoroughly with transmission. lubricant, and cover 
them with a clean, lint-free cloth until ready for use. 
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E CONDITION р 
Gears clash when shifting from с one 
forward gear to another 


. Pilot bearing binding. 


8. Damaged gear teeth and/or 


^. synchronizer. 






Transmission jumps out of gear. 





isolation pad. 


engagement 


| Inspection B 


. Inspect all transmission paris before: reassembly to. 


détermine if they should: be пев 


Sub-Assemblies D 


Gear Shift Housing 


. Check the operation and condition of the shift levers, 
forks, and shift rails. № binding occurs when the levers 
are operated, disassemble the housing assembly, and 
replace the worn or damaged pane | 


Transmission Case 


Inspect the case for cracks, worn Or аш адай 
bearing bores, damaged threads, or similar damage. If 
such is found, replace the case. 


Holes smaller than 6.35mm (1/4 inch) diameter, such 
as sand holes or casting porosity can be repaired using 
Metallic Plastic Repair Kit, Part No. C6AZ-19554-A 
(M3D35-A) or equivalent as directed. 


Holes larger than 6.35mm (1/4 inch) can be repaired 
_ by drilling, tapping апа plugging. | 


General Manual Transmission Service 


| POSSIBLE CAUSE | 
| Engine idle speed too high. 





. Stiff shift boot. Improper fit of form әр 


. Loose transmission to “engine  : 
mounting bolts, or loose levers. : 


‚ Flywheel housing to engine 
crankshaft out of line. 


|. Crankshaft pilot bearing worn. 


. Interior components damage. 


6.. Мот. gear teeth due to partial - 


16-10-3 





RESOLUTION | 
. Adjust engine idle ‘speed. . 


















. Remove transmission and check 

. for a binding condition between 
input shaft and engine crankshaft 
pilot bearing. Replace as required. 


. Disassemble transmission, ropar 
ог replace as required. 






. Replace shift:boot if exceptionally 
stiff. Replace or rework pad to 
. provide clearance. 















2. Tighten transmission to engine 
block bolts to specifications. 
Loosen all bolts and reseat 
flywheel housing. Tighten all bolts. 
Tighten levers if necessary. 










3. Shim or replace housing аѕ 
- required. 





















; Replace bearing. 





5. Disassemble transmission. Inspect ! 

‚ the synchronizer sleeves for free | 
movement on their hubs. Inspect | 
ће synchronizer blocking rings for | 
‘widened index slots, rounded ` 
clutch teeth and smooth internal 
surface. Check countershaft 
cluster gear for excessive end 
.play. Check shift forks for worn or 
loose mounting on shift rails. 
Check fork pads for excessive 

` wear. Inspect synchronizer sliding 
sleeve and gear clutch teeth for 
wear or damage. Repair or 
replace as required. | 








16 Replace wom or damaged g gears. 


M | "СС5204-2С | 
The Técommerded аи for usirig the Metallic 


Plastic Repair Kit is аз follows: 


Steam. clean the transmission. or transfer unit 


_, Case to remove grease, oil, or road dirt..Clean the 
. repair area thoroughly. Metallic plastic will not stick 
. to a dirty or oily surface. | 


1. Prepare the surface to be repaired by grinding or 
rotary filing to a clean bright metal surface. 
Chamfer or undercut the hole or porous area to a 
greater depth than the rest of the cleaned surface. 
Solid metal must surround the hole. 


.2. Mix the metallic: plastic base and hardener as 


directed on the container. Stir thoroughly | until 
uniform. | 


3. Apply. the repair mixture with.a suitable clean tool 
(putty knife, wood spoon, etc.), forcing the mixture 
into the hole ог. porosity. 


: 4. Allow the repair mixture to harden by either of two 


methods: heat cure with a 250-watt lamp placed 
254mm (10 inches) from the repaired surface, or . 
air dry for 10 to 12 gours at шы above 
me Vin 
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_ CONDITION 
Transmission will not shift into: one 
| деаг — ай others ок. S worn. | 


General Manual Transmission Service 


| POSSIBLE CAUSE | 


1. Manual-shift linkage damaged ог ` 


_ 16-10-4 


_ RESOLUTION. 


1. Lubricate, repair or replace parts | 
as required. 


2. Back-up switch ball frozen. | . | 2. И reverse is problem, check back- 


`3. Internal components. 


5. Sandor grind the repaired area, blending it with the | 
general contour of the surrounding surface. Do not _ 


use this method to repair чаша cracks. 
Bearings 


Examine the` bearing 85-00165 (Fig. 4) for caches 
cups or races. Check the races for roughness. Inspect 
‘the balls and rollers for looseness, wear, chipping, 
_ flaking or other damage. Check the bearings for binding 
on the shafts or looseness in the bores. If any of these 
conditions are Present, replace: the bearings. 


Gears 


patterns are acceptable and should not be considered 
as a source of gear noise. Grind marks are distinctive 
from wear or damage which are local swells (polished 
raised projections), nicks and chips. All gears have 
possible factory repair grind marks. Phosphate coated 
gears are especially easy to recognize since the grind 
operation removes a patch of phosphate and base 


metal exposing the lighter metallic color. Figs. 5, 6 and 7 | 


show normal and abnormal gear tooth contact patterns, 


normal tooling marks, and реч апа а 


chip/nick removal procedures. 


Reverse Idler Gear 


Replace the reverse idler gear if the gear, bushing ой 
roller bearings are badly worn or if the teeth are chipped 
or burred. Replace. the reverse idler gear shaft if it is 
excessively worn or scored. | E 


Input Shaft 


Replace the input shaft it itis worn, bent, or twisted, if : d 
the gear has chipped, nicked, worn, or missing teeth, ог . 


_if the cone surface is damaged. If the pilot bearing bore 
_ 8 scored, replace the gear and gest rollers. ` 


Output Shaft 


Replace all output shaft gears that are chipped, 
nicked, burred, or badly worn. Replace the output shaft 
if itis out of round or worn, or if the pilot bearing surface 
is scored. . 


Replace the speedometer drive gear if the gear teeth 
are worn or broken. Be “sure to. install the correct 


replacement gear. 


=. Thrust Washers and Bearing Covers | 


Check the surfaces of all thrust washers. Replace 
washers that are scored and/or reduced in thickness. 





Some forms of grind marks and tooth wear contact : 


re-install. it to the flywheel. 


up switch for ball frozen in 
Реве position (if so. equipped). 


‚ Remove transmission. Inspect ` 
shift rail and fork system 
synchronizer system and gear 
clutch teeth for restricted travel. 
Repair or replace as required. 


CC5205-2B 


Replace bearing covers that are grooved or showing 
wear from the thrust or adjacent bearings. Check the ой . 


return threads in the bearing covers. If the sealing | 
action of the threads has been destroyed by contact — 


from. the input or output shafts, replace the covers. 


| Synchronizer Blocking Rings 


Inspect the synchronizer blocking rings for widened . 
index slots, rounded clutch teeth and smooth internal 


. surfaces (must have machined grooves). With the 


blocking ring on the cone, the distance between the 
face of the gear clutching teeth and the face of the 
blocking ring must not be less than 0.6mm (0.024 inch) 
for ZF 1-, 2, 3, 4 and 5 synchronizers, 0.4mm (0.016 ` 
inch) for ZF Reverse synchronizer, and 1. 5mm > 059 
inch) for Mazda synchronizers. 


Check the synchronizer sleeves for free. movement | 
on the hubs. Make sure the alignment marks (etched ог . 
paint marks) are properly indexed. | ЖС 


Replace the seal іп the input shaft bearing retainer: 
Replace the seais on the cam and shafts. 

Seals апа Gaskets "E ES 
Examine and replace if necessary, input and output. | 


. Shaft bearing retainer seals and gaskets. 


Flywheel Clutch Face Runout 


Install. а dial indicator Tool D78P- 4201-F, G or 
equivalent so that the indicator point bears against the 


_. flywheel face (Fig. 8). Turn the flywheel making sure 


that it is full forward or rearward so that crankshaft end 
play will not be indicated as flywheel runout. 


|f the flywheel clutch face runout exceeds 


. Specifications, (refer to the appropriate engine Section) 
‘remove the fl 


ywheel and check for burrs between the 
flywheel and the face of the crankshaft mounting flange. 
If no burrs exist, check the runout of the crankshaft 
mounting flange. Replace the flywheel or machine the ` 
crankshaft-flywheel mounting face if the mounting face 
flange runout is excessive. If the ring gear runout 
exceeds 0.25mm (0.010 inch), check installation of the 
gear to the flywheel flange. If it is not properly seated, | 
If it is properly seated, 
replace it. Refer to Ring Gear Replacement in Section. 


21-01 General Gasoline Engine Service, іп the Light `. 


Truck—Engine manual volume B,* for ` the proper 
procedure. For flywheel runout specifications, refer to 


. the appropriate engine Section under Specifications. 


*Can be purchased separately. 
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loom - POSSIBLE CAUSE | "RESOLUTION іні 


1. Internal components. 


` Transmission is locked in one gear. It 
| cannot be shifted out of that gear. 


2. Loose fork on rail. 






Transfer case makes noise. 1. Incorrect tire inflation pressures. 
о” BP S. and/or incorrect size tires and 


wheels. 






2. Excessive tire tread wear. 





3. Intemal components. 


4-wheel drive transfer case jumps out | t. Incomplete shift linkage travel. 
„| Of gear. ee x 
2: Loose mounting bolts. 


3. Front and rear driveshaft slip ‘yokes: | 
dry or loose. 


4. Internal components. 


General Manual Transmission Service 





. Remove transmission. Inspect 


and synchronizer for wear or 
. damage. Repair as required. 


. Check shift rail interlock System. 
. Assure that all tires and wheels ` 





. Check tire tread wear to see if 


" difference in tread wear between 
front and rear. Interchange one 


. Operate vehicle in all transmission | 


_ — If there is noise in transmission . 


16-10-5 









problem gears, shift rails and forks | 








are the same size, and that 
inflation pressures are correct. 






























there is more than .06 inch 


front and one rear wheel. Re- 
inflate tires to specifications. 


gears with transfer case in 2HI, or 
Hi range. 


in neutral gear, or in some . 
gears and not in others, ` 
remove and repair 
transmission. 


— If there is noise in all gears, 
operate vehicle in all transfer ` 

. case ranges. If noisy in all 
ranges ог НІ range only, ` 
disassemble transfer case. 
Check input gear, intermediate 
and front output shaft gear for 
damage. Replace as required. 

- If noisy in LO range only, Í 
inspect intermediate gear and 
sliding gears for damage. ` 

Replace as required. 





. Adjust linkage to provide complete 


gear engagement. 


2. Tighten mounting bolts. 


. Lubricate and repair šlip yokes as - 


required. Tighten flange yoke 
attaching nut to прет 


. Disassemble transfer case. 


Inspect sliding clutch hub and . 
gear clutch teeth for damage. 
Replace as required. 





СС5211-2В ` 
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CONDITION 6 рр, 77 POSSIBLE CAUSE ` : .. . RESOLUTION . 
| Transmission leaks. . QM = . Improper amount of lubricant — I 1. Check level and type. Fill to 
| | PIENE |». wrong. type. ^A bottom of filler plug hole. 00 


; Other r component leaking. 20: 2. identify leaking fluid as engine, 
| Жағы power steering ог transmission. : 
. Repair as required. ` 


). False герой. .. Ж E `8. Remove all traces of lube on 
ЖЫ 5 | exposed transmission surfaces. 
Check vent for free breathing. 


Operate transmission and inspect 
_ for new leakage. Repair as- 
required. 
. Internal components. ` ` ..— .| 4. Remove transmission. Inspect for 
JS M EI - leaks at the input shaft bearing - 
retainer seal and shift rail | 
expansion plug. Inspect for leaks 
at the top cover gasket. Inspect . 
case for sand holes or cracks. 
Repair or replace as required. `` 


E: ыры installation torque on fil . Tighten to specified torque value. 
and arem plugs. | DE M 





СС5212-2В. 


( HEAVILY SPALLED INNER (f И етене ТЕРЕ 
RACE. UNACCEPTABLE. spes a А  SPALLED INNER 


| HEAVY: PARTICLE INDENTATION АМО: 
LIGHT SPALLING. UNACCEPTABLE. - 


LIGHT PARTICLE 
INDENTATION. 
ACCEPTABLE. 





C6222-2A ` 


FIG. 4 Вай Bearing Inspection 
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-. CONTACT PATTERN 
DESIREO PATTERN (CONTACT) 


END CONTACT PATTERN - :' 


. TRAVELING CONTACT (PATTERN MOVES 
. FROM SIDE TO SIDE ON FACE OF GEAR) 


4. 5 
` HIGH CONTACT PATTERN > 


5. P 
. LOW CONTACT PATTERN 


General Manual Transmission Service 


- UNACCEPTABLE 





» 


NORMAL GEAR “SHAVING? ` 
TOOL MARKS 


NOTE: NO ROUGHNESS OR 
RIDGES EVIDENCEDON ` 
GEAR TOOTH FACE. 


ж 


NORMAL GEAR. “SHAVING” 

TOOL MARKS. MARKS HAVE 
A “WIRE BRUSHED” 

APPEARANCE. 


NOTE: NO ROUGNESS OR 
RIOGES EVIDENCED ON Ay A. 
GEAR TOOTH FACE. om Б E" x ` 


C3188-1A 


FIG. 6 Normal Tool Marks—Typical 





. ON oA. FACE. 





22. $ 
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222022. ACCEPTABLE = ag! 


-` С31872А | 


. GRIND CHIP/NICK FROM CORNER ” 
FACE ОЕ GEAR- DRIVE SIDE. `` 


APPROVE D) 


н GRIND CHIP/NICK FROM EDGE 


OF GEAR O.D.-MAY ЕХТЕМО 
SLIGHTLY INTO GEAR PATTERN 


с” (APPROVED) 


` 


_GRIND CHIP/NICK FROM CORNER 


FACE OF GEAR-COAST SIDE. 


(APPROVED) 


. GRIND CHIP/NICK FROM GEAR 
. EDGE MAY EXTEND SLIGHTLY | 


INTO GEAR FACE. 
(APPROVED) 


` 


. GRIND CHIP/NICK FROM GEAR 
FACE-IN GEAR PATTERN AREA. 


4NOT APPROVED) 


. FIG. 7 Approved Transmission Gear Tooth Chip/Nick | 


Removal Procedure 
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INDICATOR 
BRACKETRY V 
D78P-4201-F 


L | 
INDICATOR : 
D78P-4201-G 


°— A9622-1A 





FIG. 8 Checking Flywheel Face Runout—Manual 
. A Transmission | gi 


SPECIFICATIONS 


SPECIAL SERVICE TOOLS . ` 
Number . 


D78P-4201-B | 


TOOL-4201-C, 
D78P-4201, F, G ` 





(УҒА transmissions to bottom of filler hole. — ЕЕ 
@ F with ESP-MC2138-CJ (DEXRON ІІ?) or equivalent. | | | | 
(ЭҒИ with ESP-M2C166-H (Motorcraft Mercon) or equivalent. | О E AE. M 
(Use Manual Transmission Lubricant, 0802-19С547-А (ESP-M2C83-C) or equivalent. ` ` | и 1 66688328 
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SECTION 16- 20 Mazda M50D Five- Speed Manual | ш 
| . Overdrive Transmission 









SUBJECT TO | Е ‚ PAGE SUBJECT 2 ^ . E | и. $ Í PAGE 
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VEHICLE APPLICATION. | 
F-Series, Bronco and Econoline vehicles. 





‘DESCRIPTION. 


The M5OD is a top shift, fully: synchronized, five- - 
speed manual: transmission, equipped with an 
overdrive fifth gear ratio. All gear changes including 
reverse . are асвошрчанвв mu synchronizer 
sleeves. - 


Тһе: transmission main case, top сомег, апа 
extension housing аге constructed of aluminum 
alloy..Steel bearing race inserts provide durability | in 
appropriate areas. 


The extension housing contains a bronze allay 
bushing. -This bushing cannot be serviced. The 
extension housing must be replaced as a unit if the 


E Ë 


о 





bushing requires Service. - FORD MOTOR COMPANY PART NUMBER x 
в - SERIAL NUMBER E A. 
: — | C - BAR CODE (ІМУЕМТОВҮ PURPOSES) C8663-1A ` 186. 
IDENTIFICATION Т | | | | oo EE 
- The Vehicle Safety Сог Лапе. Certification É: 
Label (located on the driver's door lock pillar) lists DIAGNOSIS AND TESTING | Im ee 
applicable. transmission identification codes. For |- —— — 44 
identification of the label codes, refer to Section Е: 
10-00, Identification codes. For а and testing procédures, refer. to T3 
| Section 16-10, General Manual Transmission E 
. Manual transmissions are equipped with service Service. f | OI 
identification tags. The M5OD transmission service Ue 
tag is located on the driver's s side of the EM 
transmission. n. 
Ж 

NT i 
EIS 
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16-202 


i ' REMOVAL AND INSTALLATION 


Transmission (4x2) 
Removal 


1. 
2. 


10. 


Shift the transmission into neutral. 


Remove: the carpet or- floor ` mat. Refer to : 
Section. 45-26, Carpets and Floor Mats, d 
‘removal procedure. 


_ Remove the shifter boot retainer screws a and 


slide the boot-up’ the shift lever ‘shaft. 


Remove .the shift lever. retaining. bolt and. 
remove the shift lever. | 


Raise the vehicle оп а hoist and position safety 
stands under the vehicle. f 


Disconnect the speedometer. cable. 


Disconnect the back- -up lamp switch located at ` 
“the top left hand side of the transmission. 


Remove the drain plug and drain the oil from. 


the transmission. 


‚ - Position a transmission jack. such as Rotunda 
Transmission . Jack 077-00008 or аманы 


under the transmission. · 


Disconnect the driveshaft (nom. thie 
transmission and wire it to one side. Refer to 


_ Section 16-61, Driveshaft. 


11. 


| 12. 


13. 


14. 


27 4. 


2 


Disconnect the clutch slave cylinder. hydraulic 


line. Refer to Section 16-04, Hydraulic Clutch 
System. 


Remove the transmission rear insulator and 


lower retainer. Remove the crossmember as 
described in Crossmember removal and 
installation in this Section. 


Remove the bolts that retain the transmission 
to the engine block. 


Move the transmission to the rear unti the input - 
shaft clears the engine: flywheel. Lower the. i 


transmission from the и. 


Installation Е 


Place the transmission on a iránsmission jack 
such as Rotunda Transmission Jack 077-00008 
or equivalent. Install guide studs in the engine 
block and raise the transmission until the input 
shaft splines are 819096 WIR the clutch disc 
splines. 


Slide the transmission: forward on the guide 


studs until it is in position. Install the attaching 
"bolts and tighten to 54-67 М-т (40-50 ft-lb). 
-Remove the guide studs and install the 


. remaining bolts. Tighten the two bolts for the 


548% 


4. 


lower plate to 12-16 М-т (9- -12 ft-lb). 
Install the crossmember as described under 


Crossmember Removal and Installation in this 


Section. Position the insulator and retainer 
between the transmission and crossmember: 


‘Install bolts and tighten to 81-108 N-m (60-80 © 


- ft-lb). Install the nut retaining the insulator and 
retainer to crossmember. Tighten to 81-108 
N-m (60-80 ft- Ib). Remove the transmission 
jack. | | 


Connect the ¿basa тыр cable and driven. 


gear and clutch a line. 


Mazüa M5OD Five-Speed Manual Overdrive Transmission 


. . Connect the backup lamp switch. 


Connect the driveshaft. Refer to Section 15-61, 
Driveshaft, for procedure. ` 


Install the shift lever retaining a and tighten to 
specifications. 


. "Slide the shifter boot into position on the shifter 
. ` shaft, and install the boot retaining screws. 


Install the isolator pad assembly. Install the 
floor рап соуег апа floor mat. | 


Transmission (4x4) 
Removal ` | 


Shift the transmission into neutral... 
Remove the carpet or floor mat. Refer to 


A Section 45-26, Carpets and Floor Mats, for 
| removal procedure. | 


A Remove the shifter boot retainer ‘screws and 


slide the boot up the shift lever shaft. 


.- Remove the shift lever retaining bolt and 


remove the shift lever. 
Raise the vehicle. on а hoist. 


Remove the drain plugs and. drain the 
transmission and transfer case. 


Disconnect the rear driveshaft from the transfer 


case and wire it out of the way. Refer to Section 


15- 61, Driveshafts. . 


Disconnect the front driveshaft from the 
transfer case and wire it out of the way. Refer to 
Section 15-61, Driveshatts. 


Disconnect the backup lamp switch. ` 


. Remove the .speedometer cable from the 


transfer case. 


. Mf equipped, remove the skid pad from beneath 


the transfer case. 


. Position a transmission jack such as Rotunda 
. "Transmission Jack 077-00008, under the 
_ transfer сазе. Remove the six bolts holding the 


transfer case to the transmission and carefully 
lower the transfer case from the vehicle, using 
care to ensure that the transfer case shift lever 
clears the opening in the floor pan. 


.. Remove the transmission rear insulator and | 


lower retainer. Remove the crossmember as 
described in: Crossmember removal and 


_ installation in this Section. | | 
. Remove the bolts that retain the: ‘transmission 


to the engine block. 


‚ Move the transmission to the rear until the input | 


shaft clears the engine flywheel housing. Lower 


the transmission from the vehicle. . 
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| | REMOVAL AND INSTALLATION (Continued) 


Installation | 


| 1. 


Place the transmission on a transmission jack 
'such as Rotunda Transmission Jack 077-00008 
. Or equivalent, and install two guide studs in the 


transmission front case top holes, to guide the 
transmission into position. Join together the 


2. transmission and engine block mating surfaces. 


5 Install the two lower bolts and tighten to 54-67 . 
` N: m (40-50 ft-lbs). Remove ue guide studs апа 
install the upper bolts. "n 


Place the rear support bracket in position and ` 
install the retaining bolts. Refer to . 
:crossmember installation іп this Section. : 
Tighten the bolts to 60-80. М. m (45-60 ft-lbs). . 


г. Install the two bolts at the rear support insulator _ 
' bracket. Remove the transmission jack. ' 


Position: the transfer case on the transmission . 


jack. Position the transfer case on the 
transmission, using care to guide the transfer 
сазе shift lever through the opening in the floor 
pan. Install the gasket and six retaining bolts. 


Tighten the bolts to specifications listed in the | 
appropriate transfer. case. section in Group 16i in. 


this manual." 





Crossmember ° 





s. №2195 o [| с. 
(60-80 FT- vi е) 








FRONT OF VEHICLE | 


` INSULATOR i: 
60091 P 


(60-80 FT-LB) ` 
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2 


Install the speedometer cable to the transfer 
case. | 


ES Connect. the. front driveshaft to the: transfer 


_ .- базе yoke or flange. 


Connect the rear driveshaft to thie transfer case | 
yoke or flange. ` -> 7 


Fill ‘transfer case and ATTA with 

Motorcraft MERCON® Multi-Purpose . 

Automatic Transmission. Fluid XT-2-QDX or | 
_ ООХ E4A2-19582-B (ESP-M2C188-CJ) or | 
- equivalent automatic transmission fluid. 


. Connect the back-up lamp switch. 
. Lower: vehicle. 


| Install the shift lever retaining poll and {tighten to 
| specifications. 


. Slide the shifter boot into абын оп the shifter 
shaft, and install the boot retaining screws. 


. Install. the isolator pad У Install the 
floor pan cover and floor mat. | 


. Install the shift ns on the transfer case > shift 
lever. 


.GUSSETT . 
е 78314 (RH) .. 


: CROSSMEMBER 


“GUSSET ` 
7R314 (LH): 


ЖЕЙСІЗ 


‚© + 7 TYPICAL INSTALLATION 4 ra 57 FTAB) / e] 
' 6. MEW2 >. | 


| | Сатэ5-2В > 
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REMOVAL AND INSTALLATION (Continued) ` ^ -DISASSEMBLY AND ASSEMBLY `; 


Removal : TT 
1. Raise vehicle on a hoist. - 


2. - Remove skid plate, 1:50 equipped. Remove. 


heat shield from catalytic converter. ` 


CAUTION: Use extreme caution when working in 
the area of the catalytic converter because. of 

_ the extremely high temperatures generated by 
the converter. Ul | | 


3. Remove two nuts connecting upper gusset T 


frame on both sides of frame. 


24. Remove nut and bolt assembly connecting 


gusset to crossmember. Remove gusset on left 
side. E | 


5. Remove bolts holding transmission to 


_ transmission support plate on crossmember: 
6. Raise transmission with a transmission. jack 


such as Rotunda Transmission Jack, :077-. 


00008 or equivalent. 


7. Remove. the nut and bolt assemblies 
connecting the support plate to the 


. fight gusset. ` 4. 9 


+J - 


crossmember. Remove support plate. Remove : 


8. Remove nut and bolt assemblies connecting | 


crossmember to frame. Remove crossmember. 


— Installation 


' 1. Install crossmember and transmission support 


plate, and position right and left gussets on bolt 


on frame. Install nuts on upper gusset to frame: ` 


bolts and tighten to specifications.. 


2. Install crossmember to frame nut апа bolt 
assembly and tighten to specification. | 

3. Install nut and bolt assembly connecting gusset 
to crossmember and tighten to specification. 


4. Install nut and bolt assemblies connecting 
22 transmission support plate їо crossmember 
and tighten to specification. _ 4 | 


Б. Lower the transmission. ` 


6. Install bolts connecting transmission support 
plate to transmission and tighten to 
specification. Ў | 


27. Install skid plate, if so equipped: Install heat 


shield over catalytic converter. Tighten all nuts 


and bolts to specification. 


Transmission ` __ 
| Disassembly | 
^1. Using а 24mm wrench, remove transmission . 
|“. drain plug and drain transmission. — . | 


w 
Mi 
| 


= 
MG 







er 
'. |]. ||TOP COVER RETAINING 
| = BOLT LOCATIONS (10 
А = 
4% 








4 


Е У x 
| м 


№ 


С8414-1А | 


2. : Remove shift lever and dust boot if necessary. 
3. Using a 12mm wrench, remove ten top cover 


assembly retaining bolts. Remove. top cover 
assembly. | ү 
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DISASSEMBLY AND ASSEMBLY (Continued). Тет ee P. Ақы © woe 













7. Remove the speedometer drive gear and steel 
ball (On 4 x 2 models). | 1 

-. NOTE: For reference during assembly, observe and 

| record speedometer drive gear color. Depending ` 

‚| upon application, one of two different speedometer 

. drive gears may. be installed. It will.be color-coded 

either. green. or white. Speedometer drive gear 

т сотов апа corresponding рагі numbers аге as 

| follows: ` x TS Y dM TIE. v 


|. White (Natural) —E8TZ-17285-B 
| | Green—E8TZ-17285-C 


| 4. Using a 14mm socket, remove nine extension 
x housing retaining bolts. Pry gently at locations 
provided on extension housing and 
"transmission case. Remove extension housing | ‘| 
from case. >” к Ж AMEN 
NOTE: Оп 4 x 2 models, if it is necessary to remove 
rear seal from extension housing, extension housing 
must be installed to transmission case. Remove . 
extension housing.rear seal using Seal Remover. 
T74P-77248-A or equivalent. - : 




















| MES 
| | Аў 
;. S | | 
i : Е И I «S. 65% A 
. HOUSING E _ SPEEDOMETER 


DRIVE GEAR 


EXTENSION HOUSING SEAL ` C 





. SNAP. 


=< 


27 С6720ЛА 


Lock transmission into first and third gears. 
9. Using Countershaft Locknut Staking Tool T77J- 
~: 7025-F or equivalent, release the:staked areas 
. securing output shaft and countershaft 
. locknuts. ` | | | 
CAUTION: Staked areas of locknuts must be 
fully released or damage to shaft threads will |: 


5. |f necessary, remove rear oil passage from . 
extension housing using.a 10mm socket (4 x 2. 
models only... ^ © ^ .*5  .. 





. .QUTPUT ‹ 
-- SHAFT | 
LOCKNUT ` 


.. OIL PASSAGE 
RETAINING 
BOLT 





 COUNTERSHAFT ` 
_ LOCKNUT. 


COUNTERSHAFT 
LOCKNUT STAKING ` 
TOOL-T77J-7025-F 


PASSAGE 
 С6721-1А | 


.6. Remove and discard anti-spill oil seal from C6723-1A 


output shaft (On 4 x 2 models). 
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DISASSEMBLY AND ASSEMBLY (Continued) 












countershaft rear bearing locknut. Remove the 
countershaft bearing and thrust washer. 


‘COUNTER LEVER . COUNTER: 
FIXING BOLT Z LEVER `. 





OUTPUT SHAFT - 
REAR BEARING . 















SA 
W, 


COUNTERSHAFT 
REAR BEARING 


d 4 AA CFA 4 ` 
NON 
AS 


11. Using Mainshaft Locknut Wrench T88T-7025-A . 
|». . and Remover Tube T75L-7025-B or 
.. equivalents, remove and discard output shaft.’ 
locknut. . ` " V Ue T Nas з 







MAINSHAFT LOCKNUT 
WRENCH-T88T-7025-A 


_ Mazda M5OD Five-Speed Manual Overdrive Transmission 


10. Using а 32mm socket, remove and discard the |` 


P ñ д 
| = jj 





REVERSE. 


_ 16-20-6 


12.. Using a 17mm: wrench, remove reverse idler 


shaft fixing bolt. Remove reverse. idler: gear 


_ assembly Бу grasping and pulling геагмага. 


` 








OUTPUT | | 
SHAFT [—1 


fi 
REVERSE IDLER 


| [7—2 SHAFT FIXING BOLT 
[7 S у 


-—— | Ж. 
j > т 
тө. ER x | | PN | | 
ЖД Ц 


VIEW А 





` MAIN VIEW ` 


REVERSE 
IDLER SHAFT: 
FIXING BOLT 


‚ REVERSE IDLER 
GEAR ASSEMBLY 


VIEW A ` 


C6724-1A ` 
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DISASSEMBLY AND ASSEMBLY (Continued) 


> 2 


13. Remove output shaft rear. bearing from output 


shaft using. Remover/Replacer Tube T75L- 
27025-В, TOD Forcing Screw T84T-7025-B, 
Bearing Puller `Т77Ј-7025-Н, and Puller Ring 
T77J-7025-J or equivalents. .' | 


А 
a — 
зе 
ve 
^ 
< š 
` = = 
E 
ra 
`x 
% 
š 
.$ 
' 
s 
pua " 
pit V 
Ж 
2 
e 
` 





p 
Èa 


TUBE-T75L-7025-8 ` LH Fp 
т, қ ЧР e^) 
i S> AN А7 
a | оС; ау » 
2 су ^ < NE na 7 4 
S EN 
4 N ZAN \\ 


4-1 










MEWA. BEARING PULLER | 

Ж 2 T77J-7028-H 

TOD FORCING SCRE | 
1841-70258 — 6 xd 


. MAIN VIEW 


BEARING 
PULLER 


) 1T77J-7025-H 


557) 


< 
ӨС ‚ REMOVER/ 
REPLACER ыр 
ТОВЕ 
T75L-7025-B 


"OUTPUT SHAFT’ 


< ee FIN 
; A 
< 
7% & ` 
'REAR BEARING : «SS 
Є Г. ` У 
| BSS 
SSSA АА 
VIEW А uS S 
. 


АА M 
КМ ЧУА 





С6725-1А 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. ising a brass drift and hammer, drive reverse 
еч Tom output shaft. | = 


TE 


REVERSE GEAR 
(INSIDE CASE): - 





15. Remove sleeve from output shaft. 


16. Remove counter reverse gear with two needle | 
о and reverse "'synchronizer ring. ` 


Т/М —REAR HOUSING |. 








DIRECTION OF CLUTCH HUB 
AND SLEEVE ASSEMBLY 


1. LOCKNUT - OUTPUT ЗНАЕТ. N . 13. THRUST WASHER ^ 
2. LOCKNUT - COUNTERSHAFT ` 14. SPLIT WASHER (2 PCS) 
3. COUNTERSHAFT REAR BEARING ` у `` 15. FIXING BOLT — SHIFT ROD 
4. THRUST WASHER f 22216. SHIFT RAIL/FORK/HUB/SLEEVE —— 
5. FIXING BOLT — REVERSE IDLER GEAR .  ' ASSEMBLY | 23. SLEEVE — 5TH GEAR 
6: REVERSE IDLE GEAR ASSEMBLY EE | 17. LOCK BALL (STEEL) ч 24. BALL ` | 
7. BEARING — OUTPUT 5НАҒТ REAR PE 5 SHIFT RAIL К: 25. CENTER BEARING COVER 
8. REVERSE GEAR - OUTPUT SHAFT s - .18. SPRING - SHIFT RAIL . 26. 5TH/REVERSE COUNTER LEVER 
9. SLEEVE — OUTPUT SHAFT .- EM | 19. SYNCHRONIZER RING — 5TH. GEAR ` LOCKPLATE RETAINING BOLT . 
10. COUNTERSHAFT REVERSE GEAR 20. 5TH GEAR — OUTPUT SHAFT . | е - 
11. NEEDLE BEARINGS ` 21. 5TH GEAR - COUNTERSHAFT _ . f ) . Ке 
12. SYNCHRONIZER RING - REVERSE Bu. d. mee. . 22. NEEDLE BEARING - 5TH GEAR ~ d | is 7: C8352-2B 
17. Remove thrust washer and split washer from ч С Fifth/reverse Sync hub and sleeve 
countershaft. к; assembly (countershaft) | Е 
18. Using а 12тт wrench, remove ith reverse ы e Fifth/reverse shift fork and rod ` 
_ Shift rod fixing bolt. NOTE: Do not separate steel ball and spring 


19. Remove the following parts as an assembly: . (removed from shift fork groove) unless necessary. 
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16-20-9 Mazda М500 Five-Speed. Manual Overdrive Transmission ` | 
DISASSEMBLY AND ASSEMBLY (Continued) и ы. з 
Remove fifth gear sleeve and (positioning) Ball 
TOD Forcing Screw T84T-7025-B, 


| 20. Remove fifth gear synchronizer ring. | 244 ! 

21. Remove the fifth/reverse counter lever | |. ^ Countershaft Fifth Gear Sleeve Puller TBST. 
lockplate retaining bolt and inner circlip. 7025-J, Gear Remioval Collets T88T-7025-J1, 
_ Remove counter lever assembly from | | ^ and Remover/Replacer Tube T77J-7025-B, ог | 
бырына | | | ‚ equivalents. - | | SE > d 
NOTE: Do not remove the Torx® nut retaining the . - 

counter lever pin at this time. > :`. Ҙ | 

. 22. Remove fifth gear (counter) with needle 

р bearing о 
23. Remove: fifth gear from output shaft using 
. Bearing . Collet Sleeve. for. 3.5-inch ‘Bearing 
Collets T75L-7025-G, Remover/Replacer Tube 
. T85T-7025-A, TOD Forcing Screw T84T- 
7025-B and Gear Removal Collet T88T-7061-A 

or equivalents. -© - E 


NOTE: For reference during assembly, observe that 
er of the two collars on fifth gear faces. 


_ the long 
forward. 
22. : : 1 a 
| ' GEAR 
; | . REMOVAL 
E | COLLETS 
. T88T-7025-J' ( 







f=] А 
BEARING COLLET SLEEVE FOR ` 
.5 INCH BEARING COLLETS 


T75L-7025-G AND = 
GEAR REMOVAL COLLET UL - 5 
T88T-7061-A КА ро. LDN BSS 
eos s, 2. Т. 3 : ) Dh ды И 
. REMOVER/REPLACER: p TOD FORCING 
| | TUBE — SCREW 
T77J-7025-B | T84T-7025-B 


оз 


С9025-А ` 





. 25. 
. жФЖ5зо 

рор ow 
"v 





<>.. - REMOVER/REPLACER 
^ TUBE-T85T-7025-A 


N 
AN 
A) 
\ 
Ққ 
'L 
E Д 


$ 
` 


% 
S 
` 
5% 
x) 


А - 
4 
. 
= уар, 
ФФ + 
050606989 
кк 
2.9 SOY % e % 
eS S eS ef 
Ф Ф 
505005 
К NS 
% 
(55% 
- 
Ао 
5 -* 0192.9 
` ж. x » 


% 
Д) 
SN X XR 
Sx (V 
Sete AKO 
АК 
4.0! 


` 


‚ТОО FORCING SCREW. ^^. о. 
Т84Т-7025-В | 17 


| 
А 


С8673-1А 
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DISASSEMBLY AND ASSEMBLY (Continued) . . 


25. Using a 12mm socket, remove six center 26. Using a 12mm Socket, remove six front bearing 
bearing cover retaining bolts. Remove center cover attaching bolts. | EE 
bearing cover. | 


NOTE: For reference during assembly, observe that 2% | Т" | 
reference arrow in middle of center bearing cover | се 
points ирмага. Observe that flanged side ої center | | | . 
bearing cover faces inward. Е 


SERVICE BOLT 
LOCATION . 


CENTER BEARING COVER 
RETAINING BOLTS (6) 


FRONT BEARING 
COVER RETAINING 
BOLTS (6) 


212 C8355-1A 





REFERENCE. 
‚ ` ARROW 












27. Remove front bearing cover by threading two of 
| the originally installed retaining bolts into the 
front bearing cover service bolt locations (nine 
o'clock and three o'clock). Alternately tighten ` 
bolts until front bearing cover can be lifted away 
ру hand. Remove and discard front bearing 
cover oil baffle. a | 


NOTE: Bolts threaded into service bolt locations will 
. bottom out and lift front bearing cover away from 
transmission case... . | 





CENTER 
BEARING 
COVER 


C8354-18 
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DISASSEMBLY AND ASSEMBLY (Continued) 






29. Pull input shaft forward and remove input 
bearing outer race. Pull output shaft rearward. 

30. Pull input shaft forward and separate it from 
-` output shaft. Incline output shaft upward and lift 

it from transmission case. ^ > > — .— 


NOTE: Do not remove pla 
shaft at this time. | 











stic scoop ring from input 















\\ 








Е 
















zy E — 
РЕН | рез 
79 Is a= 

Ў 9 j 


OUTPUT 
SHAFT 
ASSEMBLY. 










Using а 10тт socket, ‘remove oil trough 
retaining bolt. and oil trough от upper 
transmission case. . 


28. 






“Т/М MAIN CASE 






‚ 31. Remove input shaft from transmission case. 






INPUT 
SHAFT. 
ASSEMBLY 







. FRONT BEARING COVER ` 

. FRONT COVER RETAINING BOLT 

OIL TROUGH | 

. КЕТАІМІМС BOLT - OIL TROUGH 

OUTPUT SHAFT ASSEMBLY | 
OUTPUT SHAFT CENTER BEARING OUTER RACE 
. INPUT SHAFT ASSEMBLY 5.2 
INPUT SHAFT BEARING OUTER RACE 

COUNTER SHAFT ASSEMBLY -— | 
COUNTERSHAFT FRONT BEARING OUTER RACE 
CONTERSHAFT REAR BEARING OUTER RACE байынан 


=a wh 
АӘоомчольом- ^ 
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| DIS ASSEMBI Y AND ASSEMBLY (Continued) 


32. Remove countershaft Баай outer гасев (front 
'and. center) by moving countershaft forward 
and rearward. Pull countershaft rearward far 
enough to permit tool clearance: behind front 

. countershaft bearing. Using Bearing Race 
о T88T-7120-A апа Slide Hammer Т50Т- 

. 100-А or equivalents, Temove оп E 
countershaft bearing. .- - 


CAUTION: Tap gently during bearing removal. A 
forceful blow can cause damage to pearing or 
_ transmission case. | 


33. Remove countershaft through upper openinge of > 
| transmission case. 


2 Ji l | ед 
. COUNTERSHAFT 
2 E ASSEMBLY 


Q А. "E 
=a 2 
АЙ 77 
was = | 


ЗІК? 















= 
ñ 

ұлы 

- 208 





SUBASSEMBLIES -- 


Input Shaft ` 
| Disassembly | 


1. Rémove and discard plastic scoop ring. 


2. Press tapered roller bearing from input shaft. 


‘using Bearing Cone Remover Т71Р-4621-В or. 
ащ and апо press. 


INPUT 
SHAFT 


PLASTIC 





C8361-1A 


. T 


INPUT | ІМРОТ ЗНАЕТ 


ЗНАЕТ — ASSEMBLY 
BEARING | | 





BEARING СОМЕ 
REMOVER ^— | DEN 
T71P-4621-B | | © .G8362-1A 


DAVE GRAHAM. INC. 2012 
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SUBASSEMBLIES (Continued) 


Assembly | | 
1. Install input shaft tapered roller ЕР onto 


input -shaft using a press and Bearing Cone ` 


neo Т88Т- 7025-В ог equivalent: 


4 P + А š 


BEARING CONE . 
REMOVER 
 T71P-4621-B ^ 


C8363-1A 


Install ` plastic’ SCOOP ting onto input shaft. 
Manually rotate ring clockwise to ensure that 


input shaft oil holes properly engage scoop ring. . 


_ A click should be heard as scoop ring notches 
align with input shaft ой holes. 


" Output Shaft ` 
Disassembly . 
| 1. Position output shaft front flange as illustrated. 


Use this-flange as a reference point and dividing 


line during assembly and disassembly” 
progedures. 





e, ONOAORWNH> 


. à y ueque 
ы] + te r - ` 2 “>... 
> 5 . Ы 2 


HE == 


ШД 


ES 


E 
== 
ШЕ 
қ 
Qm 


| 3RD 
OUTPUT 
GEAR . SHAFT 
~ FLANGE 


А------в, 020002002. .С8364-1А . 


2. Нетоуе pilot bearing (needle roller), snap ring, 
needle bearing, and spacer from front (short 
side of flange) of output shaft. . 


` . 'OUTPUT SHAFT ` - 
FLANGE - 


4TH hans 3RD | 


CLUTCH HUB 
AND SLEEVE 
ASSEMBLY 


. NEEDLE BEARING - 3RD GEAR 

. THIRD GEAR | 

. SYNCHRONIZER RING — зво GEAR Й 
. CLUTCH НОВ АМО SLEEVE ASSEMBLY = 3RD/4TH ` Е 
SPACER | 
. NEEDLE BEARING (PLAIN) . 

. RETAINING RING 

. ROLLER BEARING — PILOT BEARING ` 


"T Position the foni (short TE of lanaa of БШ. 
shaft. so. that it faces upward. Lift off. ine 


^. ` following components as a unit: 


e Clutch hub and sleeve assembly (third 
fourth). 


А ° Synchronizer ring (thira). 
222 Third gear. — ^: 
ө Needle е bearing, 
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SUBASSEMBLIES (Continued) 


4. Position output shaft with rear end (long side of 

| Напде) facing upward. Position output shaft into 
press with press cradle contacting lower part of 
second gear. ` ` ` Я 


NOTE: Ensure that output shaft flange does not 
contact or ride up onto press cradle. Improper 
positioning of output shaft can cause component 
damage. `: | E | 


L^ PRESS 







OUTPUT 
SHAFT 


LI "EX 
"“Sneaneae ee о 


C8367-1A 


5. Press off the following components as a unit: 


Center bearing, first gear sleeve, ‘first gear, 
needle bearing, first/second clutch hub and 


sleeve assembly, first/second synchronizer 1 


rings, second gear, and needle bearing using 
Bearing Replacer T53T-4621-B and Bearing 


Cone Веріасег T88T-7025-B or equivalents. | 


К (Use T53T-4621-B as а press plate, апа 
- Bearing Cone Replacer T88T-7025-B to protect 
inner race rollers.) . A 


Mazda MSOD Five-Speed Manual Overdrive Transmission 


(00-090 PWN» - 


Assembly 


1. Position output shaft so that the rear end (long 
side of flange) faces upward. Install the 
following parts in the order listed. 


е Second gear needle bearing 
e Second gear | 
е Second gear вупсһгопігег ring 


e First/second clutch hub and sleeve 
assembly | Е 


e First gear synchronizer гіпо ^ 
ө First gear needle bearing 

First gear - | 

e First gear sleeve 

e. Center bearing (inner) 


NOTE: To install components onto output shaft, 
position components as shown. Press components 
into position using Bearing Replacer T53T-4621-B 


| and Bearing Plate T75L-1165-B or equivalents. 








P FLANGE-OUTPUT “ND 
4--7 ЗНАЕТ ``. | | 
| жа ө CLUTCH HUB IS - 

Жа BENE 2272 NONDIRECTIONAL 

. NEEDLE BEARING -2ND GEAR: ° 108 ЗЕЕЕМЕ INSTALLATION 

. 2ND GEAR 

‚ SYNCHRONIZER RING – 2ND GEAR 

. CLUTCH HUB AND SLEEVE 

ASSEMBLY — 1ST AND 2ND 

SYNCHRONIZER RING — 157: GEAR: 

. NEEDLE BEARING -1ST GEAR. 

. 1ST GEAR | M 

. SLEEVE -1ST GEAR. = =—— | 
. CENTER BEARING - INNER P С8366-1А 


NOTE: Ensure that center bearing race is installed: 
into transmission case. - 0 % | 


- NOTE: When installing first/second clutch hub and 


sleeve, ensure that smaller width of sleeve faces 


- |, second gear (front) side. Ensure that reference 
‘marks face rear of transmission; they reference 
. synchronizer key installation position. 


DAVE GRAHAM INC. 2012 
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SUBASSEMBLIES one) 


2. Install center bearing to pupui shaft. 


3RD/4TH REFERENCE 
SLEEVE ` 


. 3RD/4TH . 
CLUTCH 
HUB 


АТН ` 


SUITABLE КИП 
_`СЕМТЕВ 
BEARING . _ 


OUTPUT SHAFT. 


Install the following parts i in the order listed. : 


e Spacer ` | D MEI 


е Needle bearing-—install. with rollers upward 
(visible) | | 


° Retaining ring кА | 
° Pilot bearing (roller) - 


‘Install original retaining ring. Check clutch hub. 
end play using a ко gauge. 


Position output shaft SO thai front (short side) of 
. output -shaft flange faces upward. Install the 
following parts in the order: listed. - 


e Third: gear needle bearing ` | 
° Third gear | | 
e [hird gear synchronizer ring 


Install third/fourth ¿lutan hub. and sleeve as 
follows: 


e Mate clutch. hub о Кеу groove 
with reference mark on the clutch hub sleeve. 
The mark should. face rearward. · | 


e Install longer flange on clutch hub. sleeve 
toward third gear (rear) side. 


/". NOTE: The front and rear sides of the clutch hub are 
. thesame except for the. reference mark on one side.. 


C8370-1A. ` 





. DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


~ 


16-20-16 _ Mazda М5ОО Five-Speed Manual Overdrive Transmission _ 16-20-16. 
SUBASSEMBLIES (Continued) - 


. lf necessary, adjust third/fourth clutch hub end..- NOTE: During installation, apply Motorcraft 
play to 0.00-0.05mm (0.00-0.0019 inch) by , МЕАСОМ® Multi-Purpose Automatic Transmission 
selecting required retaining ring according to. . Fluid XT-2-QDX, E4AZ-19582-B (ESP-M2C138-CJ) 

. the chart. Install: а: new -retaining ring if- or equivalent to all rotating or sliding parts. ` 

. necessary. i 5 ; | | | 


` RETAINING RING SELECT CHART 


Pat Number Part Number 


от е 
165mm (0.0649 in) — — — — 
ТҮЛІГІНЕ 


CC8371-2A 


, 


23 





2. Using а press and Bearing Splitter D84L-1123- 
-А ог equivalent, remove the countershaft front 
. bearing inner race. - 


Countershaft 
` Disassembly . . E ыза s 
1. Using a press and Bearing Cone Remover 
T71P-4621-B or equivalent, remove the 
-countershaft center bearing inner race. 


; K ——4 ` 
К . rra š . 
| і | у МЕ 7 | PRESS | | 
: ç | 
El Ц | 


PRESS, . > 
PLATE » ТШ Vas | е 
“59 ^^ - COUNTERSHAFT 
vr a р | 
АА 
Е шлш [з 
К 


T 
| E 


C8373-1A 


T 2 
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-SUBASSEMBLIES (Continued) 


Assembly 


1. Using a press, а suitable press plate, and 
Bearing Replacer T53T- 4621-B or equivalent, 
. install center bearing inner race. ` ` 


CENTER ‘BEARING 
INNER RACE 


COUNTERSHAFT 


Using a press, a suitable press plate and 
Bearing Replacer T53T-4621-B or equivalent, 
install countershaft front bearing inner race. 


SPACER 


COUNTERSHAFT FRONT 
` BEARING INNER RACE 


COUNTERSHAFT 


Магда M50D Five-Speed Manual Overdrive Transmission 


| E8T2-7156-F 


| E8TZ-7156-B. ~ 


Reverse Idler Gear Shaft 


‚ Disassembly 
1. Remove the following parts from: reverse idler 


gear shaft: 

° Retaining ring ` 

е Spacer | 

e idler gear 
Needle bearings `: ` 

e Thrust washer ` ` 


REVERSE | 


.-NEEDLE ` | | | 
RETAINING - 


REFERENCE RING 


REVERSE IDLER 
‚ SHAFT ` 


24.9-25.5mm - 
- AFTER 
ASSEMBLY 


C8374-1A 


Assembly 


1. Install thrust washer onto reverse idler gear 

shaft. Ensure that tab on thrust washer mates 

. with groove on reverse idler shaft to proren 
rotation of thrust washer. . 


Install the following parts onto reverse idler 
gear shaft in the order listed. 


e Needle bearings 
. e Idler gear | 
e Spacer. . 


Install original retaining ring onto reverse idler 
gear shaft. Insert a feeler. gauge between . 
retaining ring and reverse idler gear to measure ` 
reverse idler gear end play. Using the chart, | 
‚ adjust reverse idler gear end play to 0.1-0. 2mm _ 
(0.0039- 0.0078 inch) by ae a retaining 
ring of necessary thickness. 


REVERSE IDLER GEAR RETAINING. RINGS | 


Part Number | 
| 
| 


| _ CC8393-1A 


E8TZ-7156-E 
- E8TZ-7156-D 
E8TZ-7156-C 
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16-20-18 
SUBASSEMBLIES (Continued) 


Top Cover 
Disassembly 


1. If necessary, remove dust boot and shift lever 
from top cover. Removë. three dust cover 
retaining screws using а 4mm Allen wrench. 


Remove dust cover. 


NOTE: For reference during assembly, notice that 
grooves in bushing align with. slots in lower shift 


lever pivot ball. Notice that the notch in the lower 
shift lever faces toward front of transmission. . 





` ` RETAINING 
|. SCREW 
LOCATIONS RETAINING 
| SCREW 










LOCATION 






- TOP COVER ` 
HOLDING FIXTURE 


. T88T-7025-C .C8408-1A 


2. Position top cover assembly into Top Cover 
Holding Fixture T88T-7025-C or equivalent. 


Mazda M5OD Five-Speed Manual Overdrive Transmission 


16-20-18 


3. Remove backup lamp switch from top cover. 
Remove backup lamp switch pin from groove in 
top cover. ` | oar | 

NOTE: Only one type of backup lamp switch ріп is 

used. . ЕЛ, жа 775 2705 p 

4. . Using а 5/32-inch drift punch, remove spring 
pins retaining shift forks to shift. rails. | 

NOTE: Discard original spring pins. ` 







- SHIFT ` 
FORK 


б 4-- | 
NS Е 
A S/R 5/32 
ws. 2 DRIFT 
RA 








R 
AA PUNCH 


N 5% | 


d 
VS | 
SS 


SHIFT. 
RAI 


| Ф 
TOP COVER. - LOE 
ASSEMBLY ` 







TOP COVER 

HOLDING 

FIXTURE "E | SERVICE 
T88T-7025-C BORE 


C8376-1A 


5. Ensure that fifth/reverse shift rail is in fully 
`. forward position. Remove spring pin from end 
of fifth/reverse rail. > ` cd 


. DAVE GRAHAM INC. 2012 
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е j n - -.- . + 


 SUBASSEMBLIES (Continued) 


6 Remove three rubber plugs blocking shift rod 10.. Remove fifth/reverse cam lockout plate | 


service bores. гә retaining bolts using а 10тт socket. Remove 
CAUTION: Perform the following sh. ift rail fifth/re reverse cam lockout plate. 


removal procedures with great care. Cover the 


lock ball bores and friction device and spring . E. 


seats with a clean cloth held firmly in place 2 "АЛСАМ LOCKOUT 
during shift rail removal. Failure to firmly cover PLATE RETAINING 


lock ball bores and friction device can result in | | | BOLT 
component loss when the ball/friction device И | E 
and spring шы; leave their installed 
positions. 


WARNING: WEAR SAFETY GLASSES WHILE 
PERFORMING SHIFT ВА! REMOVAL 
PROCEDURE. 


7. Remove fifth/reverse shift rail from top cover 
through service bore. If necessary, insert a 
5/16-inch drift punch through spring pin bore 
and gently rock shift rail from side to side ышы 

| maintaining rearward pressure. 


8. Remove first/second shift rail` from top cover 
through service bore. If necessary, insert a 
5/16-inch drift punch through spring pin bore 

‚ and gently rock shift гай from side to side while 





maintaining rearward pressure. . | | ^. 5TH/REVERSE COVER 
! А ETE " CAM LOCKOUT PLATE 
9. Remove third/fourth shift rail:from top cover TOP COVER HOLDING 


through service bore. If necessary, insert a drift ыны ааа C8377-1A 
punch through spring pin bore.and gently rock | re ` 

shift rail from side to side while mamanng 

rearward pressure. | 


|. SMALL 


| INTERLOCK 
BACKUP аза РІМ 
LAMP 


SWITCH 





Еа |.  *8TH/ звотн 157/2М0 


REVERSE SPRING - 
| , SPRING SPRING "AND `' 
LARGE ` AND DETENT 
INTERLOCK I DETENT PEINT BALL 
PIN BALL - | 


C8394-2A 
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SUBASSEMBLIES (Continued) 


Assembly . 


1. 


x 


Position top cover into Top Cover Holding 


Fixture T88T-7025-C or equivalent. 


Position fifth/reverse cam lockout plate to top s 


cover.. Install fifth/reverse. cam lockout plate 


E retaining. bolts and. tighten to 8-10-N-m үт 7 


ft-lb). 


Position third/fourth shift rail into top cover 
through service Боге. № necessary, insert a 


5/16-inch drift punch through spring pin bore | 


and gently rock shift rail from side to side while 


maintaining forward pressure. Engage third/ . 
fourth shift fork with shift rail. Position detent - 


ball and spring into top cover spring seats. 


Compress.the detent ball and spring assembly 


using a suitable tool, and. push shift rail into 


position over detent ball. Position friction device. 
and spring into top cover spring seats. 


Compress friction device and spring assembly 
using a suitable tool, and push shift rail. into 
position over. friction device. Install spring pins 
retaining shift rail to top cover. Install: spring 
retaining third/fourth shift fork to shift rail. 


-Position first/second shift rail into top cover: 
through service bore. If necessary, insert а. 


5/16-inch drift punch through spring pin bore 
and gently rock shift rail from side to side while 
maintaining forward pressure. Engage first/ 


second shift fork with shift rail. Position detent 


ball and spring into top. cover spring seats. 


Compress the detent ball and spring assembly ` 
using a suitable tool and push shift rail into 


position over detent ball. Position friction device 
and spring into top cover spring seats. 
Compress friction device and spring assembly 
using a suitable tool, and push shift rail into 


position over friction device. Install spring pins: | 
retaining shift rail to top cover. Install spring pin: 


retaining first/second ‘shift fork to shift rail. 


Position fifth/reverse shift rail to top . cover 
through service bore. If necessary, insert a 
5/16-inch drift punch through spring pin bore 
and gently rock from side to side while 
maintaining forward pressure. Engage fifth/ 
reverse shift fork with shift rail. Position detent 
ball and spring into spring seats. Compress the 
detent ball and spring using a suitable tool, and 
push shift rail into position over detent ball. 
Install spring pins retaining shift rail to top 
cover. Install spring pin retaining fifth/reverse 
shift fork to shift rail. 


Install rubber plugs into service bores. 
Install interlock piris into first/second and third/ | 


fourth shift rails. Ensure that large and small 
interlock pins are installed into their pong 


positions. 
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NOTE: ітргорег installation of interlock pins will 
prevent activation of neutral switch and/or PACKUP, 
lamp switch. 


8. Apply sealant to backup lamp switch апа 


neutral switch threads. Install switches to to 
cover and tighten to 25-35 М-т (18-26 ft-Ib). 


Position lower shift lever and dust cover 
assembly to top cover. Install three retaining 
screws and tighten to specification. 





_ CLEANING AND INSPECTION 


Cleaning | 


1. Wash all parts, except ball bearings and seals, 
in a suitable cleaning solvent. Brush or scrape 
all foreign matter from the parts. Be careful not 

to damage any parts with the scraper. Do not 
clean, wash, or. soak transmission seals in 
cleaning solvent. Dry all parts with аа 
air. . | 


. Rotate the bearings in a cleaning solvent until 
. а! lubricant is removed. Hold the bearing 
assembly to prevent it from шы while drying 

it with compressed air. 


Lubricate the béar nge with approved | 
transmission lubricant. Wrap them in a clean, 
lint-free cloth or paper, until ready for use. 


General inspection 


i Inspect transmission case and housing for 
cracks, worn or damaged bores, damaged 
threads, or any other damage that could affect | 
operation. of the transmission. Inspect the 
machined mating surfaces for burrs, nicks ог. 
damage. 


Inspect the front face of case for small nicks or 
burrs that could cause misalignment of 
transmission with flywheel housing. Remove all 
small nicks or burrs with a fine stone. | 


Inspect bell housing for cracks. Make sure the 
machined mating surfaces are free from burrs, 
nicks, or any other damage. 


Check the condition of shift levers, forks, shift 
rails and shafts. | | 


. Inspect ball bearings. Refer to Ball Bearing 
. , Inspection. | 
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СІ.ЕАМІМО AND OREU TION (Continued) 


Ball Bearing Inspection 
Bearing Raceways 


1. 


Inner Ring Raceway—While holding outer ring 


stationary, rotate inner ring at least. three 
. „revolutions. Examine raceway of inner ring for 
. pits or spalling. М pits or spalling are 


unacceptable, replace. the bearing assembly. 


| Light panicle шын is ая 


HEAVILY SPALLED INNER 
RACE. UNACCEPTABLE: 





Bearing External Surfaces 


The bearing must be replaced if damage i is found 


іп any of the following areas: 


1. 


Radial cracks on front and rear faces of outer or 
inner rings. 


Spin Test 94 


1. 


Lubricate bearing raceways: with а Slight 


amount of clean oil. Turn the bearing back and 
forth slowly until raceways and balls are coated 
with oil. 


Hold bearing by inner ring ina a Vertical position. 


Vertical movement between the inner and outer 
rings in acceptable. Spin outer ring star 
times by hand (do not use an air hose). 

roughness or vibration is noticeable or the о 
ring stops abruptly, the bearing should be 
cleaned again and lubricated. Roughness in a 
bearing is usually caused by foreign particles in 


Mazda M5OD Five-Speed Manual Overdrive Transmission 





HEAVY PARTICLE INDENTATION AND 
LIGHT SPALLING. UNACCEPTABLE. 


Outer Ring Raceway—While holding inner ring 
stationary, rotate outer ring at least three 
revolutions. Examine raceway of the outer ring 
‚ from the same side as the raceway of the inner 
ring. If raceway is spalled or pitted, similar to 
that shown, replace the bearing assembly. Light 
particle indentation is acceptable. 


LIGHTLY SPALLED INNER 
\ RACE. UNACCEPTABLE. 







" LIGHT PARTICLE 
INDENTATION. 
ACCEPTABLE. 


C6222-2A 


Cracks. on outside diameter or outer ring 
(particularly around snap ring groove). 
Deformation or cracks i in ball cage А 


агоипа rivets). 


the bearing, which comes from inside the 


transmission case. If bearing is still rough after 


_. cleaning and. ааа three times, it must 


be replaced. 
Hold bearing by the inner ring in a horizontal. 


position with the snap ring groove up.. Spin ` | 


outer ring several times by hand (do not use ап 


air hose). If bearing is still rough after cleaning. | 


and re-lubricating three times (if not done in 
Step 2), it must be replaced. If bearing passes 
the visual inspection and spin tests, it can be 


‘re- арыма in АДВ 
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CLEANING ree INSPECTION (Continued) 


- Gear inspection | 


‚ Inspect the teeth of each gear: If сеа 


worn, broken or chipped, replace .the gear. 
Excessive wear increases backlash, which results in 
noise and unacceptable- operating characteristics.- 





| Output Shaft inspection 


o0. 






|. Countershaft Inspection 


Check countershaft gear teeth and countershaft 
-splines for wear or damage, тарава countershaft if 
bent, scored, or-worn.. 









Check output shaft for run-out by mounting the 
shaft between V-blocks and applying dial 


indicator TOOL-4201-C or equivalent to several ` 


places along shaft. The standard reading of the 
indicator for run-out should be less than 


.'. 0.05mm (0.002 in.). If run-out exceeds 0. 05mm 
~ (0.002 in.), repláce. mainshaft. : 


Replace input. shaft if spines. are dinod If 


needle bearing surface іп bore of bearing 15 
worn or rough, or if cone surface | is 558118096. 
replace shaft. | | 


- DIAL INDICATOR - 





| Synchronizer Mechanism Inspection - 


1. Inspect gear teeth on synchronizer. ring. If there | | 
is evidence of chipping or И worn 
teeth, replace with new parts. 


2. _ Inspect synchronizer ring ‘for wear. To check 
the wear of synchronizer ring, fit synchronizer 
‘ring: evenly to gear cone. Measure clearance 
between side faces of synchronizer ring and 
gear with a feeler gauge. If clearance is less . 
. than. 0.8mm (0.031 n); replace synchronizer 
ring.or gear. | 


NOTE: First/second, third/fourth and fifth/reverse 
synchronizer-to- -gear clearance · specifications are 
the same. | 


3. inspect contact between inner surface of 

. synchronizer ring and cone surface of gear. To 

. inspect, apply a thin coat of Prussian Blue or 

equivalent on cone surface of gear and fit in into 

. the ring. If the contact pattern is poor, correct 

this by applying compound and lapping 
surfaces together. 


4. Make sure clutch Sleeve slides | easily onto 


clutch hub. 


_ 5. Check synchronizer inserts (keys), inner 


"surface of clutch sleeve, arid insert groove on | 
clutch hub for wear. ы 


: 6. Check synchronizer insert spring for tension. 
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_ Shift Fork/Clutch Hub Sleeve Inspection 


—.. Check the contact surfaces of the shift fork and 
clutch hub sleeve for evidence of wear or damage. 
Measure from shift fork to the clutch hub sleeve. 

Clearance should not exceed 0.8mm (0.031 in.). 









.. FEELER GAUGE `` 


/C3437-1A 











. CLUTCH HUB SLEEVE-TO-SHIFT FORK CLEARANCE (R2) .. 


Sud — — мэтт | 








| 3rdá4th — | 

0.1-0.358 тт (0.003-0.014 in.) . 
5th/Rev b. 
0.1-0.37mm (0.003-0.015 



















| 0.8mm (0.314 in.) 


CC8662-1B 


in.) 









0.8mm (0.314 in.) 





Clutch Hub Inspection | | 
1. Check operation of clutch hub sleeve installed 
onto hub. ` | 


.2. Position clutch hub and sleeve horizontally. Lift 
. the hub approximately three-quarters of the 
way off the sleeve. Release the hub, and 
observe downward motion. Hub should slide 
downward into sleeve on its own. It should not 
be necessary to push hub into sleeve. Service | 
as necessary. | và ; 








been installed onto the transmission. 


Speedometer Gears Inspection 


` driven gear shaft for wear or damage. Check the O- 


"| ist2nd IE " | 
0.1-0.358mm (0.003-0.014) 0.8mm (0.314 in.) ` 
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Extension Housing Inspection 


` Inspect the extension housing for cracks. Ensure 
that the. machined mating surfaces are free from 
burrs, nicks, or any other damage. If necessary, 
replace the oil seal after the extension.housing has 







NOTE: The extension. housing rear bushing: cannot 
be serviced. If it requires service, the extension 
housing must be replaced as a unit. · ° 















Check the drive gear and driven аваг, and the - 






ring and oil seal for weakness or damage. 


Transmission ! 
Assembly 


21. Position countershaft into transmission case - 


through top opening. 


COUNTERSHAFT : 


| = ASSEMBLY 
eN \ 5% 

о ys 
«>> 


N 


ST 
a Sg. 


__ © 


| 


| Ww | K 
' K jl 
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CLEANING AND INSPECTION (Continued) 






4. Install output: shaft center bearing outer race 
using a brass drift. Seat center bearing outer 
races, maintaining bearing position illustrated. 


2. Position input shaft into transmission case 

through top opening. | | PE 
NOTE: Ensure that needle roller bearing is installed 
into input shaft. | 27-5 | 







TRANSMISSION ^^ 
- CASE WALL . 











INPUT. 
SHAFT 


^ OUTER 
ASSEMBLY ^ . ^ 


RACE 





| . TRANSMISSION | 
Sur CASE WALL 


SHAFT 








OUTER 
RACE 


APPROXIMATELY 2mm 


(0.079 IN.) COUNTERSHAFT | 


СЕАЯ 







^ С8359-1А 







| | . С8406-18 
3. Position output shaft assembly into ju. s 
transmission case. Mate input and output shaft 
assemblies by positioning them at an upward: 
angle and setting them together. E 


| NOTE: Ensure that fourth gear synchronizer ring is d 
installed at this time. "Je 














COUNTERSHAFT 
CENTER 
BEARING 












o 


\ 







\ 














` С8380-1А 
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CLEANING AND INSPECTION (Continued) 






5. Install countershaft center bearing (not race). | | к Жан ae RO 
NOTE: Ensure that center bearing outer races are < > ^ ` EE аның 
squarely positioned in bores. | - m E. А 
6. Position center bearing cover to transmission 

case with reference arrow pointing upward. | 
. . Install and tighten center bearing cover - 

retaining bolts to 18-26 М-т (14-19 ft-Ib). 
NOTE: Ensure that all center bearing cover retaining 
bolt heads are marked with an "8". . . 






























x Д 










E 9 < 
08 
EEE 


REFERENCE . 
ARROW 





CENTER 
BEARING 
COVER 


. Position transmission vertically (input shaft and 
. clutch housing facing upward). Ensure that 
. . input shaft front bearing outer race is squarely 
positioned in bore: № removed, install front 
‚ cover oil seal using Front Cover Seal Installer ~ 
227 177J-7025-G or equivalent. - - E 


FRONT COVER SEAL 
7 INSTALLER T77J-7025-G . 


. FRONT COVER 
OILSEAL ` 


_ C8412-1A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


16-20-26 Mazda M5OD Five-Speed Manual Overdrive Transmission 16-20-26 


et ee Aa ee Meme ne CP Gee snes ayes Аға ығ ы ACIEM ME IX аны Муси D UDINE ECT ИЕ ЕН ИН ылы. 


CLEANING AND INSPECTION (Continued) 


8. Install countershaft front bearing by hand. 


NOTE: If any related parts (such as output shaft, 
bearing, etc.) have. been replaced, measure : 
dimensions A, B, C, and D as illustrated. After 
measuring all dimensions, select bearing shim to 
maintain end play within specified limits. | 








DIMENSION 
ж 








DEPTH MICROMETER 
D82L-4201-C 
| ОЕРТН 
| MICROMETER . 
FRONT | - 0821-4201-С 
BEARING 


| COVER 
DIMENSION | 
D deu 


e 


COUNTERSHAFT DIMENSION . 
FRONT BEARING A 
RACE 
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CLEANING АМО INSPECTION (Continued) 


e Dimension e Height of input rid bearing ` e Shim computation equations are as follows: - 
outer race above transmission front bearing — Dimension В. - (Dimension “А + shim 
cover mating surface. и, | . thickness) = 0.05 to 0.15mm (0.002 to 

е Dimension B: Depth of front cover outer race 0.006 inch) | . . | 

. bore (input shaft). 2 ees Dimension C + (Dimension D - shim 

e Dimension C: Depth of countershaft front | _. thickness) = 0.15 to 0.25mm (0.006 to 

_-bearing race (transmission case to front - 0.010 inch) 


-соуег mating surface). 
е Dimension D: Depth of front cover outer 
race bore (countershaft). Ж " 
SHIM SELECT CHART — M50D R2 | | ü 
Part Number | 
втглиеға |1атт(овГі) | 
[тюл ———— 
тюз |тоо) | 
тда _ 
втглеөб [тов | 
BT _ 
eerz70200 Гоо (ті) | 



































NNN 










E8T2-7020-EA | — 3.0mm (0.1181 in.) 


76mm ` | Е8Т2-7029-У | К 2 
dem Bl sn  [emmusw [nm 65x) | 
2| emm 

H7 INSTALL SHIM Емел. = 
a МИ  ыалама [nm 100818) 
peus Tao они ny) —— 


| CC8395-2A 
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CLEANING AND INSPECTION (Continued) 

















SPACER SELECT CHART — M50D-R2 o NE 


'ETzIwK  [3Мттфләюў || 
[Emme [3208 — — | 
| 













_ 49mm ғ. 
. (1.929 іп.) | (2.244 іп.) 


E8TZ-7C434-R 3.6mm (0.141 in.) 
E8TZ-7C434-S 3.7mm (0.145 in.) АЕ 
E8TZ-7C434-T 3.0mm (0.1181 in.) | 






СС8396-2А 


9. Remove апу. sealant residue remaining on- 
mating surfaces of transmission and front 
cover. | 


. NOTE: To prevent damage to oil seal lip during uS И | 
assembly, tape the input shaft splines along their ONS | = OIL 
entire length. ! | j 


10. Apply a thin coat of oil to front cover oil seal lip. 

j Position bearing shim and baffle plate into front 
cover (install shim with groove showing). Install ` 
spacer to transmission case countershaft front 
bearing bore. | 


. NOTE: If necessary, apply a sufficient quantity of 
grease to shim, bearing cover and oil baffle to retain 
them in position during assembly. | 


11. Apply a 1/8-inch bead of Silicone Rubber 
D6AZ-19562-BA or equivalent to front cover 
and front cover retaining bolt threads. Install | 
front bearing cover to transmission case. Install | | MD 
and tighten front bearing cover retaining bolts | 
to 12-22 N-m (9-17 ft-lb). 


NOTE: Ensure that front bearing cover retaining bolt 
heads are marked with a ''6''. | 


COVER 
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CLEANING AND INSPECTION (Continued) 


' 12. 


m | 
о о @ + O; тью > 


- =ù «3 
N = 


13. 


‚ LOCKNUT - OUTPUT SHAFT 


Position transmission horizontally in holding NOTE: Install fifth gear sleeve using nut, Shaft 
fixture. AS moe the following parts in the _ Adapter-Replacing, T75L-7025-L, Adapter Т88Т- 
order listed. . _- 7025-42, and ВЕ Tube T75L-7025- . 
e Ball | | mE АШ! В, or equivalents. 


e Fifth gear sleeve 


Т/М — REAR HOUSING . 











DIRECTION OF CLUTCH HUB 
AND SLEEVE ASSEMBLY 





‚ THRUST WASHER 


. LOCKNUT — COUNTERSHAFT . 14. SPLIT WASHER (2 PCS) 

. COUNTERSHAFT REAR BEARING ү 15. FIXING BOLT - SHIFT ROD | 

. THRUST WASHER . 16. SHIFT RAIL/FORK/HUB/SLEEVE - D 

. FIXING BOLT — REVERSE IDLER GEAR | ASSEMBLY | ` 23. SLEEVE — 5TH GEAR 

. REVERSE IDLE GEAR ASSEMBLY .. ' 17. (ОСК BALL (STEEL). ж 2а, 24. BALL 

. BEARING - OUTPUT SHAFT REAR. . . SHIFT RAIL | m . . 25. CENTER BEARING COVER ` 

. REVERSE GEAR - OUTPUT SHAFT SEEN 18. SPRING - SHIFT RAIL ` 26. STH/REVERSE COUNTER LEVER 

. SLEEVE - OUTPUT SHAFT | 19. SYNCHRONIZER RING — 5ТН СЕАК LOCKPLATE RETAINING BOLT 

. COUNTERSHAFT REVERSE GEAR .. ` 20. 5ТН GEAR —. OUTPUT ЗНАЕТ | E sa 2 * Xs | 

. NEEDLE BEARINGS 21. STH GEAR - COUNTERSHAFT | | | 

. SYNCHRONIZER RING - REVERSE | 22. NEEDLE ВЕАНІМС - 5TH GEAR ME р " .  C8352-2B 
Install fifth gear needle ші; onto fifth gear 


а. 
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` CLEANING AND INSPECTION (Continued) | 


14. Install. fifth gear onto output shaft using. Gear 
Installing Spacer T88T-7025-F, Gear Installing 
Spacer T88T-7025-G, Shaft Adapter T75L- 
7025-P, Shaft Adapter . Screw T75L-7025-K, 
‘Remover/Replacer Tube T75L-7025-B (4 x 2 
models only), or. Remover/Replacer Tube 

` T85T-7025-A (4 x 4 models only) nut, and 
‚ washer, or equivalents. Ensure that long flange 
on fifth gear faces forward. 


NOTE (4 x 2 models): To install fifth gear assembly, 
perform the process in two steps. First, install Gear 


du SHAFT ADAPTER | | | | | 
| T75L-7025-P Em | ANUT > 
Jf № x x O umn < =] 7 | 


“GEAR INSTALLING “` | 
селя INSTALLING 7 SPACER ЗНАЕТ ADAPTER 
T88T.7025-G T88T-7025-F | SCREW 
i u | - T75L-(7025K) 





‚ Position counter lever assembly to 


transmission and install thrust washer and 
. retaining ring. Apply sealant to counter lever 


fixing bolt threads. Install counter lever fixing _ 


bolt and tighten to 8-10 N-m (6-7 ft-Ib). 


. If removed, position fifth/reverse shift fork and 


shift rail to top cover. Insert fifth/reverse shift 
rail through top cover bore and fifth/reverse 
shift fork. menn spring and detent ball to lower 
part of rod.. 


5TH/REVERSE 
SHIFT FORK 


STH/REVERSE 
SHIFT RAIL . 


‚ SPRING AND 
^ DETENT BALL 
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Installing Spacer T88T-7025-F. When tool bottoms, 


ааа Gear Installing Spacer T88T-7025-G, and press 


fifth gear assembly the rest of the way into position. 


. NOTE (4 x. 4 models): Installation of fifth gear 


assembly is similar to 4 x 2 installation except that 
Remover/Replacer Tube T85T-7025-A and TOD 
| аге used. Мо іы Adapter T84T-7025- A 
are use 


WASHER 


525 
OS 
250909 222 LUD 


REMOVER/REPLACER 
TUBE-T75L-7025-B 
(10 1/2 INCHES LONG) 


17. Assemble the fifth/reverse synchronizer hub, 
sleeve, and fifth gear synchronizer ring to fifth/ 
reverse shift fork and rod assembly. 


NOTE: Install the longer flange (on the fifth/reverse 

hub, sleeve, and synchronizer assembly) toward the 

front of transmission. The reference mark on 

synchronizer sleeve must be installed. toward 
reverse gear side. 


CLUTCH HUB SYNCHRONIZER 
` SLEEVE . KEY | 


` SPRING ` [REFERENCE |е) 
SYNCHRONIZER KEY \ ` ` MARK id 


5TH GEAR 
SIDE 


C8387-1A 
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CLEANING AND INSPECTION (Continued) 


18. Install fifth/reverse : shift fork «and. shift rail 2-20: Install | split washer and thrust washer onto 
. assembly (including fifth/reverse synchronizer |  countershaft. 

- hub, sleeve, and fifth gear synchronizer ring) to | - 
countershaft. Mate. Shift fork gate to ш | NOTE: If clutch hub and/or counter reverse gear 
reverse counter lever end. Install fifth/reverse have been replaced, ‘néw split washers must be 
fork and shift rail. assembly with threaded fixing Selected to maintain end play. within specified limits. 


` bolt bores (in rail and transmission case) Measure end play using à feeler gauge. Select 
~ aligned with each other. 2 replacement split washers using the chart. Ensure 


NOTE: For ease of assembly, position the fifth/ thickness, washers are a matched Sel of identical 
reverse shift fork into the rearmost of the three | 

detent positions (rearmost from threaded bore). 

Return shift fork to neutral. gear position after 

installation. 


a. Apply sealant to fifth/reverse shift rail fixing. |. - аыр е (5 GAUGE 
bolt threads. Install fifth/reverse shift rail pre 8 
fixing bolt to transmission case. Tighten. | | ` ~ 
fifth/reverse shift rail fixing bolt to 20- 30 
М-т (16-22 ft-lb). ! 









‘OUTPUT 
SHAFT 


COUNTER LEVER ASSEMBLY 
FIXING BOLT LOCATION 


STH/REVERSE SHIFT 
ROD FIXING BOLT 


SPLIT ~ COUNTERSHAFT ` * 
WASHER. | . — . C8388-1A 


19. Apply sealant to ой раззаде retaining bolt. 
Position oil passage to transmission case and ` 
install retaining bolt. Tighten oil passage 
retaining bolt to 8-9 N-m y 7 ft-Ib). 


SPLIT WASHER SELECT CHART ^ 


[mumes ЕСИ 
| 
автан ЕС 
315mm (012410) 
3.25mm (0.127 in) 


CC8389-1A . 





















- 
+ 
> + М 





OIL PASSAGE 
RETAINING 
BOLT - 





OIL 
|. PASSAGE TN 
C6721-1A 
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CLEANING AND INSPECTION (Continued) 


|. 21. Install reverse synchronizer ring and needle 
bearings into counter reverse gear. Install 
-. counter reverse gear and needle bearings onto 
countershaft as an assembly. Install thrust 
washer to countershaft. 


22. Press thrust washer forward (by hand) against 
shoulder on countershaft. Maintain forward 
pressure against thrust washer and insert feeler 
gauge between thrust washer and counter 
reverse gear. Using: the chart, determine 
correct thrust washer to obtain specified end 
play. Counter reverse gear end play: 0.25- 
0.35mm (0.009-0.013 in.). 


FEELER т OUTPUT ` 
GAUGE | | SHAFT ` 





WASHER 


COUNTERSHAFT 


C8390-1A 


THRUST WASHER SELECT CHART ` 


Я oe 
| ЕВТ2-7С340-А 7.45mm (0.293 iñ) 2 











| ESTZ-7C34-B | 7.65тт (0.301 in.) 
| E8TZ-70340-C 77 | 7.85mm (0.309 in) 
| 
70%: 


_ CC8397-1B 


E8TZ-7C340-F 





23. Temporarily install a suitable spacer (inner bore 
| larger than 21mm, outer bore smaller than 
36mm, 15-20mm О/А length) in place of 


countershaft bearing. Loosely install | 


countershaft locknut to retain components. 


NOTE: Installation of a suitable spacer prevents 
thrust washer and split washers from slipping off 
shaft, and avoids interference with reverse idler 
gears. p ОАЕ 


Mazda М5ОП Five-Speed Manual Overdrive Transmission 





24. Install reverse idler gear assembly. Apply 

. A Sealant to reverse idler gear fixing bolt threads. 
Install D tighten fixing bolt to 79-116 N -m (58- 
86 ft-lb). - | 


25. Drive sleeve and reverse gear assembly onto 
. output shaft using Gear Installing Spacer T88T- 
 /7025-G, Shaft Adapter T75L-7025-P, Shaft 
. Adapter Screw T75L-7025-K, Remover/ 
Replacer Tube T75L-7025-B (4 x 2 models 
only), Remover/Replacer Tube T85T-7025-A 
(4. x 4 models only), nut, and washer, or 
equivalents. 5 4 


NOTE: Install reverse gear with longer flange facing 
rearward. | | 


26. Install output shaft геаг bearing using Gear 
Installing Spacer T88T-7025-G, Shaft Adapter 
T75L-7025-P, Shaft Adapter Screw. T75L- 

_ 7025-K, Remover/Replacer Tube T75L-7025-B 
(4 x 2 models only), or Remover/Replacer Tube 
T85T-7025-A (4 x 4 models only), nut, and 
washer, or equivalents. | 


27. Remove temporary spacer from countershaft. 


28. Install countershaft rear bearing by hand. 


NOTE: Tightening shaft locknuts without. fully 
seating bearing can cause damage to output shaft 
threads. ы 


_ 29. Lock transmission into first and third gears. 


Install new output and countershaft locknuts 
hand tight. Tighten output shaft locknut to 216- 
_ 274 N: m (160-200 ft-lb). Tighten countershaft | 
locknut to 128-196 М-т (94-144 ft-Ib). 


NOTE: Always install new output and countershaft 
locknuts when assembling transmission. Locknuts 
unstaked during disassembly cannot be reused. 


30. Stake (tightened) locknuts to bottom of shaft 
groove using Countershaft Locknut Staking 
Tool T77J-7025-F or equivalent. 


^ COUNTERSHAFT LOCKNUT 
STAKING TOOL 
T77J-7025-F 


lm, — 
р ООТРОТ 
p SHAFT 
LOCKNUT 
OUTPUT 
SHAFT 





` ` REVERSE IDLER 
: 5” GEAR ASSEMBLY 
COUNTERSHAFT TP 
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CLEANING AND INSPECTION (Continued) 





31. Install speedometer drive gear and steel ball to 

. output shaft. Install snap ring retaining 

speedometer drive gear to output shaft (4 x 2 
models only). Е 


NOTE: Тһе speedometer drive gear contains three . . 


detents into which the steel drive ball can be 
installed. The steel drive ball can be installed: into 
any of the three detents. | 


МОТЕ:: Depending upon application, one of two 
different speedometer drive gears may be installed. 
They are color coded (green, and white). When 
installing a speedometer drive gear, ensure that 
replacement gear is the same color as original. 
Speedometer drive gear. part numbers and 
corresponding colors are as follows: | 


White (Natural)—E8TZ-17285-B . 
Green—E8TZ-17285-C 











vj 
D ES 


ІІ: 


аҹ 
o 


` Щй 





SPEEDOMETER 
‘DRIVE GEAR 


32. Remove any sealant residue from mating 
surfaces of transmission case and extension 
housing. Apply a 1/8-inch bead of Silicone 
Rubber D6AZ-19562-BA or equivalent to 
transmission case. 


. NOTE: Extension housing bushing cannot be 
serviced. If bushing requires service, extension 
housing. must be replaced as a unit. 


33. Position extension housing to transmission to 
case, and install extension housing retaining 
bolts. Tighten bolts to 32-46 N-m (24-34 ft-lb). 


34. Place synchronizers into neutral gear position. 
Ensure that shift forks on top cover assembly 
are in neutral gear position. 


35. Position top cover to transmission case, and 
carefully engage shift forks with synchronizers. 
Apply sealant to the two rearmost top cover 
retaining: bolts, and install them into top cover 
rear retaining bolt locations. Install remaining 
top cover retaining bolts (no sealant). Tighten 


top cover retaining bolts to 16-22 N-m (12-16 ` 


ft-Ib). 























NOTE: Do not apply sealant to top cover. or 
transmission case: mating surfaces. № necessary, 
apply a small quantity of grease to sealing gasket to 
retain gasket in position during assembly. 


36. Install transmission drain plug and tighten to 
40-58 М-т (29-43 ft-lb). ` 


37. К removed, install rear oil seal into extension 
housing using Extension Housing Seal 
Replacer T61L-7657-A or equivalent. Ensure 
that oil seal drain hole faces downward. 








Zb 
EXTENSION . AI : 
HOUSING REAR OIL LP 
SEAL - ew 


NAE i У | 
Tht TW: 7 | 
me TOT 
EXTENSION HOUSING ` | | 


SEAL НЕРІ АСЕН - 
T61L-7657-A 





MAIN VIEW 


C8392-1A 


38. Fill transmission with specified quantity of 
Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid XT-2-QDX E4AZ- 
19582-В (ESP-M2C138-CJ) transmission fluid. | 


mj - FILLER 


PLUG 
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SPECIFICATIONS 


FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION — GEAR RATIOS ` 


FIRST м ] 





шы | 
















REVERSE Bi 


.FIVE-SPEED MANUAL. OVERDRIVE TRANSMISSION 
‘INSPECTION STANDARDS. | oe | 
SE. Tolerance. 


Millimeters 





















š ылы б 
` 
P . 


Component | ІК 
Mainshaft Runout Not to Exceed . - 
- | Shift Fork to Clutch Sleeve Not to Exceed. - 


e 
со 


i al 
. 






















| Synchronizer Ring to Conical Face of Gear 





TORQUE SPECIFICATIONS 


x 
Г 
1826 





94-144 
22454 ` 


221449 — 
. 12-17 
7. 


Fifth/Reverse Сат Lockout Plate 


Ke») 
1 


Filler Plug 40-58 ` 


| 


29-43 





Front Ой Passage 


Counter Lever Shaft Fixing Bolt 


| Mazda .M5OD Five-Speed Manual Overdrive Transmission 
| 


`СС8403-1В_ 


m Е poe А 
Pe m 
` 
3 
. 
. 
4 
. . 
ae .. . 
. Е 
š . 
H . t 
. ' 
E 
, . 
ae 2 Pu 
т - . 


С CC83994A ` 


5886 | 


` | 
4 Й 


4) Ф. 
X “У 


CC8402-1B - 


U.S. Pints | Imperial Pints 
_7.6 














Five-Speed Manual 
Overdrive Transmission 
MERCONS? or Equivalent 


я СС8409-1В 





` 


FIVE-SPEED MANUAL OVERDRIVE TRANSMISSION ASSEMBLY ` 












& 


STANDARDS | 

ponent ^ ^ — Inches | Millimeters | | 
Габа Cush Fab Pay | оооло [оо 
Revs er Ger Епа Pay (0000000078 | огози - 
[annn oea Гомо [отт]. 
00098-00138 | 025035 |. 


`СС8400-1В - 
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SPECIAL SERVICE TOOLS 



















ТАРТ ФА” LZ — 
T77J-7025-F D84L-1123-A Bearing Splitter ~~  _ — 
тео 
TS _— Rol Pin Punch Set 
87058 — 
Т84Т-7025-В `` ТОО Forcing Screw © -+ `.. Gear Installing Ѕрасег moron | 
TTA TSL7025P ` 
TITS Sait Adapter Saa оо 
Т751-7025-0 | | Extension Housing Seal:Replacer n % 
TBST. 7025A “| RemoverRepacer ube [мас [Da maar O O 


Description CO 


. 

















i 


T841-7025-A TOD Bearing Remover/Replacer Adapter — . T77J-7025-G Front Cover Seal Installer ИК 
. Т88Т-7061-А Gear Removal Collet — . Ж T75L-7025-L | Shaft Adapter — Replacing 000020: 

















Cz. = 
T88T-7120-A . Bearing Race Puller к. T88T-7025-J2 i Adapter а k x | | 
|. | T50T-100-A _ - | Slide Hammer ` | ` | T88T-7025-J Countershaft Fifth Gear Sleeve Puller 25 5 
Т53Т-4621-В ^ | Bearing Replacer .  - | T68T-7025-J  — Gear Removal Collets 221. 
Т88Т-7025- _ | Bearing Cone Replacer i D82L-4201:C | m | 


| Depth Micrometer | 
T75L-1165-8 Bearing Plate КЕСЕНЕ EE ус жм | 
| | PENA - e= 7^. С  CC8410-2B 


ROTUNDA EQUIPMENT 


юэ [Бшш 
| Сож 


CC9439-1A 
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SECTION 1 6- 23 Borg Warner T- 1 8 Fou t-Speed 
Transmission 

SUBJECT | | PAGE ` SUBJECT. PAGE 
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VEHICLE APPLICATION 
Applies to F-150—F-250 (4x2) dx and Bronco. 


. DESCRIPTION 


The four-speed Model T- 18% transmission, (Fig. 1), is 
equipped with a center, floor-mounted gear shift lever.. . 


The first and reverse gears are spur gears and the 
second, third and fourth speed gears are helical cut and 
are synchronized for ease in shifting. 


The input shaft i is supported by a ball bearing (Fig. 2), 
which is: pressed onto the. shaft and nto the 
transmission case. ` 


The front end of the output shaft is supported by а. 


pilot bearing installed in the input shaft. The rear end of 
the output shaft is supported by a ball bearing which is 
` pressed onto the shaft and into the transmission case. 
The bearing and shaft are retained in the case by a 
snap ring. The rear oil seal, speedometer. gear, and rear 
bushing are contained in the extension housing, which 
. is bolted to the rear of the case on F- 150—F- 250 (4х2) 
. only. 


. DIAGNOSIS AND TESTING 


Refer to Section 16-10, General Manual 
Transmission Sérvice, for Diagnosis and Testing 
Procedures. 


REMOVAL AND INSTALLATION 
Transmission 

F-150—F-250 (4x2) 

Removal | | 
1. Remove the floor mat, the body floor pan cover, 


the gearshift lever shift ball and boot as an кы | 
^? Transmission 


assembly. Remove the isolator pad. 


2. Raise the vehicle and position safety stands. 
Position a transmission jack such as Rotunda 022- 
00003, or equivalent under the transmission, and 
disconnect the speedometer cable. 


3.  Disconnect the back-up lamp: switch located at the | 


rear of the gear shift housing cover (Fig. 1). 


| 4. Disconnect the driveshaft ог coupling shaft. and 


clutch linkage from the transmission and wire it to 
one side. | 


© 5. Remove the transmission stacking bolts. 


6. Move the transmission to the rear until the input 
shaft clears the clutch housing. Lower the 
‚ transmission. 


Installation 


21. Place the transmission on a transmission jack, 


install guide studs in the clutch housing and raise 
the transmission until the input shaft splines are: 

_ aligned with the clutch disc splines. The clutch 
release bearing and hub must Бе. properly 
positioned in the release lever fork. 


2. Slide the transmission forward on the guide studs: 
until it is in position on the clutch housing. Install 

the attaching bolts and tighten them to 48-67 М“т 
(35-50 ft-lb). Remove the guide studs and install : 
the two lower attaching bolts. 


3. Connect the speedometer cable and driven gear 
and clutch linkage. 


4. Install the bolts attaching the front U-joint of the 
coupling shaft to the transmission output shaft. 
flange. Tighten the bolts and nuts to specifications ` 
as listed in the specifications of Section 15-60, 

. Driveshaft—Single Type U-Joint. 


5. Connect the back-up lamp switch. 


6. Install the shift lever, boot and shift ball as an  . 


assembly and lubricate the spherical ball seat with. 
Long-Life Lubricant C1AZ-19590-BA (ESA- М1С75- 
В) ог equivalent. 


7. Install the isolator pad. Install the floor pan ‹ cover 2 


and floor mat. 


F-150—F-250 (4X4) BRONCO 

Removal | 

1. Open door and cover seat. | 

2. Remove the four screws ш. the floor mat. 
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FIG. 2 Typical Warner Four-Speed Transmission 


3. 


10. 


11. 
12. 


13. 


Remove the eleven screws holding the access 
cover to the floor pan. Place the shift lever in the 
reverse position and гетоуе the cover. 


. Remove the insulator and dust cover. 
‚ Remove the transfer case shift lever, shift ball and 


boot as an assembly. 


Remove transmission shift lever, shift ball and boot 
as an assembly. 


Raise the vehicle on a hoist. 
Remove the drain plug and drain the transmission. 


Disconnect the rear driveshaft from the transfer 
case and wire it out of the way. 


Disconnect the front driveshaft from the taneler 


case and wire it out of the way. 
Remove the shift link from transfer case. 


Remove the speedometer cable from the transfer 
case. 


Position a transmission jack under the eee 


. case. Remove the six bolts holding the transfer- 


case to the transmission and lower the. transfer 
case from the venice 
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14. Remove the eight bolts that hold the rear support 
bracket to the transmission. 


15. Position a transmission jack under the 
transmission and remove ше rear support bracket.: 
and brace. | 


16. Remove the four bolts that hold the transmission to 
the bell housing. 


17. Remove the transmission from the vehicle. 


Installation 


1. Place the transmission on a transmission jack and 
install it in the vehicle installing two guide studs in 
the bell housing top holes, to guide the. 
transmission into- position. 


2. Install the two lower bolts. Remove the guide studs 


and install the upper bolts. 


3. | Place the rear support bracket in position. and 
install the eight retaining bolts. 


4. Install the two bolts at the rear support insulator 
bracket. Remove the transmission jack. 


5. Position the transfer case on the transmission jack 
and install the six retaining bolts and gasket. 
| Position the transfer case on the transmission and 
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tighten the bolts as listed im the appropriate 
transfer case section. 


Install the transfer case shift link.. 

Position and instal! the speedometer cable. 
Remove wire and connect front driveshaft. . 
Remove wire.and connect rear driveshaft. 


10. Fill transfer case with MERCON® Multi-Purpose 
22 Automatic. Transmission Fluid XT-2-QDX or -DDX 
or equivalent and fill the manual transmission with 


o осо 


Standard Transmission Lubricant (SAE 80W), · 
D8DZ-19C547-A (ESP- M2C83- C) lubricant or. 


equivalent. 
11. Lower vehicle. 


12. Remove fabricated dirt shield and prepare gasket 
area. 


13. Position gasket and shift cover. 


14. Install two pilot bolts, then install remaining shift . 


cover retaining bolts. 


15. Install transfer case shift lever, shift ball and boot - 


as an assembly and transmission shift lever, shift 
ball and boot as an assembly. x 


16. Install dust Cover. and insulator. ` 

17. ‘Install access cover to floor pan screws. 
18. Install the four floor mat screws. 

19. Install the four boot area screws. 


Grossmember | 


Е-150—Е-250 апа Вгопсо 
Refer to Figs. 3 and 4. 


INSULATOR 
6D091 
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FIG. 3 Crossmember Installation—F-150—F-250 ) (4х2) 


Removal | 2 

1. Raise vehicle on hoist. 
Remove skid plate, if so equipped. Remove heat 
shield from catalytic converter. | 


"CAUTION: Use extreme caution when working 
in the area of the catalytic converter because 
of the extremely high semperi generated 
by the converter. 


3. Remove two `nuts Gonnëcting upper ‘gusset to 
frame on both sides of the frame. 


4. Remove nut and bolt assembly connecting gusset 
_ to crossmember. Remove gusset on left side. 

5. Remove bolts holding. transmission to transmission 

support. plate on crossmember (4x4). | 


6. Remove Бойз attaching transmission to insulator 
(4x2). - 


7. Raise transmission with a transmission jack. 


8.. Remove the nut and bolt assemblies connecting 
the support plate to crossmember. Remove 
support plate. Remove right gusset (4x4). 


9. Remove nuts attaching insulator to crossmember. 
Remove insulator. Remove right gusset (4x2). 


10. Remove nut and bolt assemblies connecting 
crossmember to frame. Remove crossmember. 


Installation - 


1. Install crossmember and transmission support 
' plate, and position right and left gussets on bolts in 
frame (4х4). 


2. Install crossmember and insulator and Dosiion 


right and left gussets on bolts to frame (4x2). 
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FIG. 4 Crossmember Installation—F-150—F-250. (4x4) and Bronco 


3. Install nuts on upper gusset to frame bolts and not being replaced, remove: the ball, boot and lever as 


tighten to specification. an assembly. 
4. Install crossmember to frame nut and bolt . 

assembly and tighten to specification. | Ветоуа! | | | | Е 
5... Install nut e ро ти ошен ТҮРІ! © 1. Remove the plastic insert from the shift ball. Warm 

crossmember and tighten to specification. the ball with a heat gun to 60°-82°С (140?-:80*F) - 
6. Install. nut and bolt assemblies connecting knock the ball off the lever with a block of wood 
` transmission support plate to crossmember and and a hammer, taking care not to damage the 

‚ tighten to specification (4x4). | | finish on the shift lever. m 
7. and. tighter и ations (6) crossmember 2 Remove the rubber boot and floor pan cover. 
8.- Lower the transmission. | 3. Shift the unit into second gear, remove the lock pin 
9. Install bolts connecting transmission Вой plate and ыы NE et lever rom mio Sng пошто; 
. to transmission and tighten to specification. | 
Installation 

10. "Install bolts connecting insulator to transmission | | 
. , and tighten to specifications (4x2). 1. Install the shift lever in the shifter E making 
11. Install skid plate, if so equipped. Install heat shield _ Sure that the slot in the lever aligns with the tab in 

over catalytic converter. Tighten all nuts and bolts - . the housing. Install the lock pin. 

to specification. 
142 icit енде 2. Install the rubber boot and floor pan cover. 

| LEM 3. Warm the ball with a heat gun to 60°-82°C (140°- 

Shift Lever = _ 180?Fy and tap the ball on the lever with а 7/16 
NOTE: Remove the shift ball onis if the shift ball, boot or inch socket and mallet. Install the plastic shift 


lever is to be replaced. If either the ball, boot or léver is pattern insert. 
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FIG. 6 Removing Output Shaft Bearing Snap Ring 
DISASSEMBLY AND ASSEMBLY 


Transmission. т 
Refer to Fig. 2. 


Disassembly 


1. 


‚ Position the transmission. assembly i in'a stable 
holding fixture T57L-500-B or equivalent (Fig. 5). 


Drain the transmission and shift the unit into 
second gear before. removing the = 
assembly. 


Lock the transmission in two gears; then, remove 


_. the U-joint flange and oil. seal. 


. Remove the speedometer driven gear and bearing 


assembly. 


Remove the. output shafi bearing retainer (or 
- extension housing). 


Remove the speedometer drive gear. snap ring 
. retainer. Slide the аш drive goar off the 


output shaft. 
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11. 


12. 
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. 8 Removing Input Shaft Bearing Snap Ring: 


Remove the output shaft bearing snap ring 
retainers from the output shaft and from the 
bearing, (Fig. 6). Remove bearing spacer. 


Install Tool, T75L-7025-B, F, H and T84T-7025-B 
on the output shaft and over the output shaft 


‘bearing (Fig. 7). Remove the output shaft bearing. 


Remove the input shaft bearing retainer. Remove 


the input shaft bearing snap ring ти the input 
shaft and from the bearing, (Fig. 8 


Install: tool on the input shaft and over the input 
shaft bearing. Remove the input shaft bearing. ` 


Remove ше ouput shaft assembly, from the case | 
(Fig. 9).: | 


Remove the input shaft assembly from the case 


(Fig. 10). Оо not lose the 22 pilot bearing rollers | р 


{гот {һе inner end of the shaft. 


.Remove the reverse іШег gear shaft апа. the. 


countershaft retainer from the end of the 
transmission. case ' (Fig. TW | 
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FIG. 10 Removing Input Shaft Assembly - 


13: Remove the reverse idler gear shaft, using the 
| Tools, T50T-100-A and T50T-7140-C, or their 
equivalents, as shown in Fig. 12. | 


14. Remove the reverse idler gear from the case. 


15. Remove the countershaft with the same tools used 
® to remove the reverse idler gear shaft. | 


16. Install. a suitable .dummy shaft. tool in the 
countershaft. Remove the countershaft gear 
assembly from the case. Guide the countershaft 
assembly (with the dummy shaft tool installed) out 
of the case so that the roller bearings and spacers 
that remain in the countershaft are not lost. 


Assembly | | 
_ NOTE: If a bearing is not used, be sure that a protector 


is used over the 3-4 synchronizer to prevent jamming 


the. 4th blocking ring onto the cone seat. 


1. Coat all parts, especially the bearings, with 
specified transmission lubricant to prevent scoring 
when the transmission is first put into operation. 


2. Position the countershaft gear assembly thrust 
^ washers іп the transmission case. 





REVERSE IDLER SHAFT AND 
COUNTERSHAFT RETAINER 


FIG. 11 Reverse idler Gear Shaft and Countershaft 
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FIG. 12 Removing Reverse Idler Gear Shaft 


3.. 


Position the countershaft gear assembly (with 


dummy shaft tool installed) in the transmission 
case. Use care so that no roller bearings are 
lost, and so that the thrust washers аге not 
moved out of position. | 


Carefully, drive out the countershaft gear assembly 
dummy shaft by installing the countershaft from the 
rear of the transmission case. Position the slot in 
the rear of the countershaft so that it can be 


! engaged by the shaft retainer. 


Position the reverse idler gear assembly in the 
transmission case, and install. the reverse idler 


gear shaft. Position the slot in the rear of the 


shaft so that it can be engaged by the shaft 
retainer. . ` | : 


Install the countershaft and reverse idler gear shaft 
retainer. 7 dE 


Load the 22 pilot bearing rollers in the inner end of 


‚ the input shaft (use petroleum jelly to keep the pilot 


bearings in position). Position the input shaft 
assembly in the transmission case and. install the 
blocking ring on the input shaft. | 


‘Install the output shaft assembly in the 
transmission case. Use care so that the pilot 
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FIG. 13 Installing Output Shaft Bearing 


10. 
11. 


12. 


` bearing rollers are not permitted to drop out ко! 


the input вһаН. 


Install a dummy bearing (Tool T75L- 7025-Q or 


equivalent) on the transmission input shaft. This 
tool is necessary to keep the input and output 
shafts in alignment when ш. the output shaft 
bearing. | 


‘Assemble the locating snap ring. to the outer race 


of the output shaft bearing in the groove provided. 
Install the output shaft bearing using’ the ‘tools, 


.T75L-7025-B, L (or equivalent) as shown in Fig. 13. 


Install the flatwasher against the rearward face of | 
. the output shaft bearing. (The properly installed 


washer will be external to the main 25 of the 


„transmission. ) _ 


13. 
14. 
15. 


16. 
17. 


18. 


Install а snap ring at the КЕ surface of the 


 washer in the output shaft groove provided. 
Remove the dummy bearing from the input shaft. 


Install the input shaft bearing using. the Tools, 
T75L-7025-B, K, Н, S (or equivalents) as shown in 
Fig. 14 and. install. the snap ring. Use. the thickest 
select fit snap rings which will fit on the bearing. 


Install the input shaft bearing spacer and retainer 
gasket and retainer. іше, the bolts to 
specification. 


Position the ДЕГЕ drive gear (апа spacer, if 


` used) on the output shaft over lock ball and install 
the speedometer. drive gear retaining snap ring. 


Using a new gasket install the output shaft bearing 
retainer (ог extension housing). Tighten the bolts to 
specification. | 
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19. 


20. 


21. 


22. Fill the transmission to the. proper level with. 
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T75L-7025-R 
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VIEW A 
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Lubricate the extension housing bushing and seal 


and the U-joint flange with Long-Life Lubricant, 


С1А2-19590-ВА (ESA-M1C75-B) or. equivalent. 
Install the U-joint flange. Lock the transmission in 


: мо: gears and tighten the retaining nut. to 


specifications. 


Install the gear shift housing assembly (with 
Standard Transmission Lubricant (SAE 80W), and 
unit shifted into second gear) on the transmission 
and tighten the cover bolts to specification. 


Standard . Transmission Lubricant (SAE 80W) 
D8DZ-19C547-A (ESP-MC83C) or equivalent. Add 


.. 1/4 liter (1/2 pint) of lubricant through the 


speedometer cable hole in the rear transmission 
extension housing. . | | а 


Sub-Assemblies 
Output Shaft | 


Refer to. Fig.. 2. oy | i 


Disassembly 


1. 


Remove the third- and high- speed synchronizer 
hub anap ring from the outputs shaft, and slide the 
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FIG. 15 Removing Second sar r Synchronizer— 
Assembly 


STRUTS 
(3 PLACES) 


FIG. 16 Second Speed Synchronizer—Disassembled 


third- and high-speed synchronizer assembly and 
the third-speed gear off the shaft. 


2. Remove the уеге sleeve and the inserts 
from the hub. 


3. Before removing the t two snap rings from the ends 


of the hub, check the end play of the second speed 
. gear. There should be 0.127-0.609mm (0.005 to 
0.024 inch) of end play. 


4. Make an index mark on gear and hub before 
disassembly to insure same hub and gear 
alignment upon reassembly. These parts аге 
matched parts. Slide the low and second speed 
gear off the hub. Be careful not to lose springs, or 

.. plates (Figs. 15 and. 16). 


5. Remove the snap ring from behind the 
synchronizer hub. Pull synchronizer hub from ше 
shaft. Remove the blocking ring. 


6. Remove the snap ring from behind the second 
speed gear and remove the gear and thrust washer 
from the output shaft. | 


Assembly 


1. Place output shaft with threaded end upi in a soft- | 


jawed vise. 


` Borg-Warner Т-18 Four-Speed Transmission 








16-23-9 


C3144-1A 


FIG. 17 Shift Housing Removed—Second Gear 


. Position 


2. Place second speed gear against thrust washer 


flange on shaft, then assemble snap ring in groove 
. behind gear. 


3. Place blocking ring on ВЕЕ speed. gear. 


4. Assemble the second speed synchronizer 
assembly over the splines of main shaft, aligning 
the three blocking ring cut-outs with shifting plates. 
The low and second gear shift fork groove should 

Бе located to rear of transmission. P 


5. Placea snap ring in the main shaft groove behind 
~ clutch hub. 


6. Turn output shaft over and assemble third Speed 


gear against output shaft shoulder. 
7. Р!асе blocking ring оп third speed gear. 


Assemble third and high synchronizer assembly 

' over output shaft splines. Align the three blocking 
ring slots with shifting plates and position the end 
of the hub which has the long enamier to "e front 
of the transmission. 


9. | Place snap ring in output shaft groove in front of 
third and high synchronizer assembly. 


10. Assemble spacer on output shaft. 


Countershaft Gear 
Refer to Fig. 2. 


Disassembly 


Remove the dummy shaft, bearing rollers, bearing 
spacers, and the center spacer from the countershaft 
gear. 


Assembly | 


1. Slide the long bearing spacer (Fig. 2) into the | 
countershaft gear bore, and insert the dummy 
shaft in the spacer. 


2. Apply a film of petroleum jelly to the countershaft - 
gear bore and install one of the bearing spacers. 
Position the 22 bearing rollers in the gear bore. 


3. Place a spacer in the gear Боге. 


. Hold a large thrust washer against the end of the 

-countershaft gear to prevent the rollers from 

dropping out, and turn the assembly over. Install 
bearing spacer, 22 rollers: and a spacer. - 
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Reverse Idler Gear ` LE | | - x D 


| Disassembly 


Replace the reverse idler gear if the gear ог roller -> Assembly 


bearing is badly worn or if the teeth are chipped or 1 
burred. Replace the reverse idler gear shaft if itis  °: 
excessively worn or scored. : 


Gear Shift Housing т 8. | 
. Refer to Fig. 17.22 - ы ыр XN 2; 
Disassembly. . | 


1. Remove the floor mat or carpet, rubber boot cover 
and floor pan cover. Remove front seat assembly if 
_ necessary. | в. © 


‚ 2. Remove the foam weather pad from the gear shift — 3. 
housing. | Ж 


3.. Shift the unit into second gear апа remove the 
gear shift lever from the transmission. Then, | 
disconnect the back-up lamp switch from the 4. 
connector and remove the back-up lamp switch 
from the rear of the gear shift housing. А 


4. Remove the: shift housing tower from the 
"transmission (Fig. 18). із x 


NOTE: After the shift housing tower is removed, 5 
inspect all internal transmission components for 
.. damage, chips and/or foreign material within the 
^. transmission case assembly. ` | | 


5. Remove the three expansion plugs from the 
forward end of the shift housing (Fig. 18). Using a 
pin punch, remove the three lock pins from the ` 
shift forks and the three lock (roll) pins from the: 6 
gear shifter shaft gates. | | 


6. Тар the shifter shaft(s) out of the housing (forward) 
while holding a shop towel over the poppet ball(s), 
(Fig. 19), and spring hole(s) in the housing to 
prevent loss of spring(s) and/or poppet ball(s). 


7. Remove the interlock pin from the middle shift rail 7. 

О (Fig. 19. . a | | 
8. Remove the shift forks and -shift gates. - a. 
29. 


EXPANSION 
PLUGS 





C3145-1A 


FIG. 18 Removing Expansion Plugs from Shift Housing 


10. ` 


Remove the poppet balls and springs from the 
housing. Then, remove the interlock plungers from 
the housing. ub 


“ 


Install the spring and plunger т the reverse gate, 
press the plunger through the gate and fasten it in 
place with the clip, if the reverse gate assembly 
has been disassembled. | 


Place the poppet spring and ball. in the reverse 
shifter shaft hole in the gear shift housing. Insert 
the. shaft part way into the housing. Install the 
reverse shift fork on the shaft (reverse shifter) 


. then, press down on the poppet ball and spring 


with a long thin drift and position the reverse shifter 
ball notch so that it does not slide over the ball. 


Slide the reverse gate onto the shaft (long end 
forward), and drive the shaft into the housing until 
the ball snaps into the groove of the shaft. Install 
the lock pin that fastens the gate to the shaft. 


Insert the two interlocking plungers in the pockets 
between the shifter shaft holes. Place the poppet 
spring and ball in the low-and-second shifter shaft 


. hole. Press down on the poppet ball and spring 


with a long thin drift and insert the shifter shaft part 
way into the housing. 


. Slide the low-and-second shifter shaft gate onto 
. the shaft, and install the low-and-second shifter 


fork on the shaft so that the off-set of the fork is 
toward the rear of the housing. Push the shaft all 


the way into the housing until the poppet ball snaps 


into the shaft groove. Then, install the lock pins. 
that fastens the fork and gate to the shaft. 


Insert the three-four shifter shaft through the 
center rear hole of the housing. Then, insert the 
interlock pin into the interlock pin hole in the shifter 


Shaft. 


NOTE: Apply a daub of petroleum jelly to hold the 
pin in position. 


Apply a coating of petroleum jelly to. the interlock 


plungers and insert them into their respective holes 
in the housing. | y 


Place the poppet spring and ball in the center 
shifter shaft hole in the housing. Press down on the 


` poppet ball with a long thin drift, and carefully push 


the shifter shaft into the housing over poppet ball 
and spring. Š 


Position the third-fourth shift gate onto the shifter 
shaft. The spring loaded-ball tang should be 
installed facing rear of transmission. 


NOTE: it is extremely important that the shift gate 


- ..' be installed on the shifter shaft with the long flat 
"tang" end of the gate area facing forward of the 


gear shift housing. To insure proper installation, 


‘measure the two flat " tangs'' of the shift gate, note 


the longer dimension 18.25тт (23/32 inch) and 
apply a daub of bright paint. This tang should be 
installed facing forward on the shifter shaft. | 


Position the three-four shifter fork on the shifter 
shaft so that the lockpin hole in the shifter fork is 


| ` toward the rear of the housing. Push the shifter 


shaft into the housing until the poppet ball seats 


‘into the second detent (neutral). Install the lock 


pins attaching the shifter fork and shifter gate to 
the shifter rail. ` | s 
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САР 
7220 


SPRING SEAT: 
5 . 7228 


“LEVER SPRING, . ~ 
. 7227 — 


` 


` LEVER ASSEMBLY .- 
| 7210: 


«A BOLT 
20388-5 N 


LOCKWASHER 
34807-S 


SHAFT LOCK 
PLUNGER SPRING 
^ 7234 





`РОРРЕТ ` 
BALLS 


а . a 
, ' A. 


REVERSE SHIFT GATE 








AND PLUNGER LOCK. PIN 
; 7245 
REVERSE ` ES Е 
SHIFT SHAFT 


2) 222022 7242. 





THIRD AND. FOURTH 


С INTERLOCK ` - SHIFT FORK - 
|. PLUNGER ~ . -7289 
i INTERLOCK | 
РІМ-7235 шй | 


LOCKPIN : 








THIRD AND 7245 ` 
FOURTH . FIRST AND 
SHIFT SHAFT SECOND HEAD 
07244 — ASSEMBLY 
| COTTER 
INTERLOCK PIN 


PLUNGER | < 


7247 
_ BIAS 
| & Ж PLUNGER ` 
FIRST AND SECOND SBRING 


SHIFT SHAFT 


> I LOCKPIN 
i 7245 


FIG. 19 Shift Housing—Disassembled 
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Borg-Warner Т-18 Four-Speed Transmission 


HOUSING: 
ASSEMBLY 


LOCK PIN 













‚ 16-23-11 








SLOT: © TRUNNION PIN 










7B125 | P" 
EXPANSION 
PLUG 
741135 
BACK-UP 
LIGHT SWITCH 
15520 | 


@f ИТ 


| | о 353096-5 | 


ЗНАЕТ LOCK ` ` 
PLUNGER .: 
7247 


“ ` 
=,“ 
2 


REVERSE SHIFT «=o». °` е 
FORK-7243 а ee 5 


7 THIRD AND 
FOURTH GATE 





M LOCKPIN . _ 


7245 


SHIFT SHAFT - 
POPPET SPRINGS 
7234 `. 


POPPET BALLS 
3727205 





FIRST AND 
SECOND SHIFT FORK 


. 7289 


M LOCKPIN ^ ` 


7245 


 C3879-2E | 
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| NOTE: Install the shifter gate lock pin so that the 
pin is flush: with the bottom of the notch in the 
'shifter gate. | | | | | 


11. Install пем expansion plugs in front and rear of- | 


transmission housing. | | 


. 12. Shift the gear shift housing into the " second деаг" | 
‘position. Shift the transmission gears into the: : 
"second деаг" position. Install the back-up lamp 


switch and connect the wiring. Then, place the 


transmission gear shift housing onto the . 


transmission. 


13. Apply Pipe Sealant with Teflon D8AZ-19554-A . 
(ESG-M4G194-A and ESR-M18P7-A) or equivalent ` 


SPECIFICATIONS MEINEM. 


SPECIAL SERVICE TOOLS 

Description КЕК 
Impact Slide Hammer — 2-1/2 Lbs. 
Bench Mounted Holding Fixture - ` 
Seal Remover 







T50T-100-A 
T57L-500-B 
TOOL-1175-AC ` 


T75L-4201-B | Clutch Housing Alignment Adapter ` 






. TOOL-4201-C ` Dial indicator with Bracketry 


* ” 
' 


172-7025 _ 








“ . eb * 


T84T-7025-B ` ` 





Forcing Screw 


T75L-7025-L 

T77L-7025-L 

` T75L-7025-Q 

^. T75L-7025-R 
T75L-7025-S `` 


Shaft Adapter — Replacing. 

` Manual Transmission Bearing Set 
Dummy Bearing _ 
Compression Collar 

Impact Shaft Collet 








Я « Eii 
| š | 
| 
>. 
‹ 
` 
, . 
. 
' 
Я ë e 
4 
NE ` 


 T50T-7140-C | | 


ROTUNDA EQUIPMENT TES | 


CC7402-1B | 


APPROXIMATE REFILL CAPACITY — WARNER Т-18 _ 





(0802-19С547-А [ESP-M2C83-C] or equivalent) _ 









14. 


45. 










T75L-4201-A  . | Clutch Housing Alignment Adapter Я . |. Use for Right Angle Measurements | 


Mainshaft Bearing Cone Replacer 0.921 Inch Inside Diameter | 


пе анаа | быш Ноо Algo Той 
2 T71P-7025-A Output Shaft Bearing Repiacer 1.063 Inch Inside Diameter 


079.79: | Retaining Aing Piers — 


1751-70058 | RemoverRepiacer Tube — — Warner T-18 Transmission — Oupa Shah Bearings | 
стон — 


p7eP-4201-8 | Dia Indicator with Base EAM | 
T75L-7025-K Shaft Sleeve Replacer ` 4 Use with Compression Collar and Input Shaft Collet | 









Reverse Idler Shaft Remover ` ' - F Use with Slide Hammer а? 


imperial (Pints) 
2783 


| MPs MER: US. (Pints) | ` "e 


Application  . ME | ы 









| Warner Т-18 — Use with Shaft Sleeve Replacer and Input Shaft | - 


to {ће six shift gear housing-to-transmission case 
attaching bolts. Tighten the bolts to 24-27 N-m 


_ (17-20 ft-lb). — 


Position the foam weather pad on the gear shift 
housing. Install.the gear shift lever. Install cab floor 


pan cover, rubber boot and floor mat or carpet. 


Install front seat. 


Fill transmission with Standard Transmission 


Lubricant (SAE 80W), D8AZ-19C547-A (ESP- 
M2C83-C) or equivalent, ADD 1/4 liter (1/2 pint) of 
lubricant through thé speedometer cable hole in 


the rear transmission retainer. 





Universal . 


Universal | | dli d 


Universal — Use with Slide Hammer 














Universal | 






Use with Remover/Replacer Tube 


Universal  . . 


Warner Т-18 Transmission Е | 





Warner Т-18 — Use with Shaft Sleeve Replacer and x 
Compression Collar Б 


- - ` 


CC4862-2C . 









Approximate Capacity 








CC3593-2E 


^ 


> 
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TORQUE SPECIFICATIONS — WARNER Т18 — TRANSMISSION · 















9/16-18  . 


















E . Clutch Housing to Transmission Mounting Bolts | ; 00 04-827 7007 
| Drain Plug — ^ ^ EB VEU | 


Filler. Plug СОКИ 
Output Shaft Flange Nut S " | 
. Mainshaft Rear Retainer | ea 

РТО. Cover Bot т... Е 

a Front Bearing Retainer to Case "ERA | 51618 . o 

. Clutch Housing to Engine Block _ | | |. 7061 | 













SAs ` 
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Е | 5 ECTION 16-34. Model $5-42 ZF Manual m nsmission 
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- ADJUST MENTS T. = DUM Ж REMOVAL АМО INSTALLATION (Cont'd) е 
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E-350 Stripped Chassis, Е-150—350, F- Super Duty 
Chassis Cab, Commercial Stripped Chassis. and 
Bronco Vehicles. | с. | 
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DESCRIPTION . 


The model number for the ZF Transmission is S 
5-42. This model number can be divided into three 
parts. First, "5" designates a synchronized 
transmission. Second, "5" designates the number 


ZF PARTS LIST NO. 





FORD 
PART NO. 





The S5-42 ZF Transmission is available in a wide 
ratio for gasoline engines (7.5L, 5.8L, 4.9L) and a 
close ratio for diesel engines (7.3L). The ratios are 
as follows: uS | | 








[за | 4th | sth | Reverse | 








| CC8193-1A 
The transmission features an aluminum housing 





| Wide Ratio (Gasoline) :. [5.72 |2.94 [1.61 | 1.0 | 0.76 | 






aluminum housing, the tapered roller bearings of the 





DIAGNOSIS AND TESTING - 


For diagnosis and testing procedures, refer to ` 


Section 16-10, General Manual Transmission 


Model S5-42 ZF Manual Transmission 


TRANSMISSION-SERIAL NO. 


[зот оо ов 7] 8 
E7TA-7003-HA 
тоты 
TE ИИИ 22 


TRANSMISSION IDENTIFICATION PLATE 








Tsa Raio безе) — |+ |27 [таг 10 [o| элэ | 


with an integral clutch housing. Because. of the. | 


of forward gears. Finally, "42" is the approximate 
maximum input torque capacity in tens of ft-lbs. In 
this case 42 equals 420 ft-lbs. input torque capacity. 






` . 


SPEEDO 
Gan. MEME 









C8192-2A 


transmission shafts must be fitted under preload. 
This is because heat expansion of the aluminum 
transmission case is greater than that of the steel 
alloy mainshaft and countershaft. If the bearings 
were not pre-loaded, this would result in excessive 
end play when the transmission case expands in 
warm, loaded operating conditions. The 
transmission also features shrink fit gears on the 
countershaft. Shrink fit gears are connected to the 
countershaft by friction only, rather than connected : 
to the countershaft through splines. The gear is 
heated and lightly pressed onto the shaft. The 
subsequent cooling of the gear provides the shrink 
fitting. The countershaft is serviced as an assembly. 


| Service. Also refer to Section 16-01, General Clutch 


Service. 
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_16-34-3 Е Моде! 55-42 ZF Manual Transmission — its 16-34-3 
ааа HR CECI CM А о == Атаси х а снаа ааа 


REMOVAL АМО INSTALLATION 


TRANSMISSION RETAINING BOLTS VIEW 2  SHIFT BALL 
385739-7/16-14 х 1.62 | T4 
54-67 N:m (40-50 FT-LB) d. 7213 _ 
57661-7/16-14 x 1.5 | 
45-67 М-т (35-50 FT-LB) 






UPPER SHIFT 
LEVER-7K387 


BOOT AND BEZEL 

| : ASSEMBLY-78118 
TRANSMISSION ` 

RETAINING BOLTS ` ” 







57664-7/16-14 x 2.25 ^^ ` “TRANSMISSION — 
54-67 N-m (40-50 FT-LB) ASSEMBLY ` 
57666-7/16-14 x 2.75 Ж ` 7003 
45-67 N-m (35-50 FT-LB) | 
ird | 4 x 2 TRANSMISSION 
4.9L AND 5.81 ENGINE ` 
ЗЫ. 
TM Е . STAMP PAD AREA WITH 
$ du VEHICLE IDENTIFICATION NUMBER 


TRANSMISSION | 
OPENING COVER ` 


4 х 4 AND F-SUPER DUTY CHASSIS САВ | 
" AND STRIPPED CHASSIS TRANSMISSION SAME 
AS 4 x 2 TRANSMISSION EXCEPT AS SHOWN 





` 4 x 2 TRANSMISSION. n 
7.5L GAS AND 7.3L DIESEL ENGINE 
SAME AS 4.9L ENGINE EXCEPT AS SHOWN = 


С8194-28 _ 


Transmission (4х2) 
Removal 
Shift the transmission into neutral. — 4. Remove the two bolts and remove the upper 


Remove the carpet or floor mat. Refer to ^ Shift lever from the lower shift lever. 
Section 45-26, Carpets and Floor Mats, for . Raise the vehicle on a hoist and position safety 
removal procedure. mE . Stands under the vehicle. 


Remove the four screws and remove the boot . Disconnect the speedometer cable. 


and bezel assembly. from the transmission 
opening cover. 
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REMOVAL AND INSTALLATION (Continued) 


7. 
8. 


9. 


10. 


11. 


Disconnect the back-up lamp switch located at 


the top left hand side of the transmission. 


Remove the drain plug and drain the oil from 
the transmission. 


Position a transmission jack, M ‘as Rotunda 
Transmission Jack 077-00008 or equivalent 


-under the transmission. 


Disconnect the driveshaft and clutch linkage 
from the transmission and wire it to one side. 
Refer to Section-15-62, Driveshafts and Section 
16-04, Hydraulic Clutch System for detailed 
procedures. ` 


On F-Super Duty series vehicles remove the - 


transmission parking brake from the 


. transmission. Refer to Section 12- 70; Parking 


13. 


14. 


‚ Brake, for procedure. 
12. 


Remove the transmission rear ` insulator and 


‚ lower retainer. Remove the crossmember as 
described in Crossmember removal and 


installation in this Section. 


Remove the bolts that retain the transmission 
to the engine block. 


Move the transmission to the rear until the input 
shaft clears. the engine. flywheel. Lower the 
transmission from the vehicle. | 


Installation 


1. 


о 


Place the transmission on a transmission jack | 
_ such as Rotunda Transmission Jack 077-00008 


or equivalent. Install guide studs in the front 
case and raise the transmission until the input 
shaft splines are aligned with the clutch disc 
splines. The clutch release bearing and hub 
m be properly positioned in the release lever 
ork. | 


Slide the transmission forward on the guide 


studs until it is in position on the front case. 


Install the attaching bolts and tighten them to 
54-67 М-т (40-50 ft-Ib.). Remove the guide 
studs and install the two remaining attaching 
bolts. 


Install the crossmember as described under 


Crossmember Removal and Installation in this 
Section. Position the insulator and retainer 


. between the transmission and crossmember. |) 
Install bolts and tighten to 60-80 М-т (45-60 
_ ft-lbs). Install the nut retaining the insulator and 


retainer to crossmember. Tighten to 68-94 М-т 


. (50-70 ft-lbs). Remove the transmission jack. 
` Connect the speedometer cable and driven 


gear and clutch linkage. 


.' Connect the backup lamp switch. 
: On F-Super Duty series vehicles, install the 


transmission parking brake. Refer to Section 


12-70, Parking Brake—Cable Actuated. 


Connect the driveshaft. Refer to Section 15- 62, 


Driveshaft, for procedure. 


Fill the transmission with the specified lubricant 
and lower the vehicle. | 


. Install the upper shift lever to the lower shift 


lever. 


Model 55-42 ZF Manual Transmission 


2 mae + " . 


. Install the boot and рете! жаны to the. 
. transmission opening cover. 


. Install the upper shift lever to the lower shift 


lever and tighten the two retaining screws to 
22-33 N-m (16-24 ft-Ibs.). En 


. Install the isolator pad assembly. Install the 
floor pan cover and floor mat. 


. Install the shift ball on the ыы shift lever if 
removed. 


Transmission (4x4) 
Removal i 


Shift the transmission into neutral. 


.^ Remove the carpet or floor mat. Refer to 


Section 45-26, Carpets. and id Mats, for 
removal procedure. d 


Remove the four screws and remove the boot 


 . and bezel assembly from the transmission 


opening cover. 


Remove the two bolts and remove ГЕ upper 
shift lever from the lower shift lever. 


Raise the vehicle on a hoist. 


Remove the drain plugs and drain the . 
transmission and transfer case. | 


Disconnect the rear driveshaft from the transfer 
case and wire it out of the way. Refer to Section 
15-62, Driveshafts. 


Disconnect the front driveshaft from the 
transfer case and wire it out of the way. Refer to 
Section 15-62, Driveshafts. 


Disconnect the backup. lamp switch. 


. Remove the · Е cable from the 


transfer case. 


. If equipped, remove the skid pan from penat) 


the transfer case. 


. Position a transmission jack such as Rotunda 


Transmission Jack 077-00008, under the 
transfer case. Remove the six bolts holding the 


. transfer case to the transmission and carefully 


lower the transfer case from the vehicle, using 
care to ensure that the transfer case shift lever 
clears the opening in the floor pan. 


. Remove the transmission rear insulator and 


lower retainer. Remove the crossmember as 
described in Crossmember removal and 
installation in this Section. 


. Remove the bolts that retain the transmission 


to the engine block. 


. Move the transmission to the rear until the input 


shaft clears the engine flywheel housing. Lower `: 
the transmission from the vehicle. | 
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| REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


Place the transmission on a transmission jack - 
. such as Rotunda Transmission Jack 077-00008 


or equivalent, and install two guide studs. in the 
transmission front case top holes, to guide the 
transmission into position. Join together the 


7. transmission and engine block mating surfaces. 


. Install the two lower bolts and tighten to 54-67. 
. М-т (40-50 ft-lbs). Remove the guige Siua and 


install the upper bolts. 


Place the rear-support bracket in position and 
install the retaining bolts. Refer to 
crossmember installation in this Section. 


Tighten the bolts to 60-80 N-m (45-60 ft-Ibs). . 


Install the two bolts at the rear support insulator 
bracket. Remove the transmission jack. 


. Position the transfer case on the transmission 


jack. Position the transfer. case. on the 
transmission, using care to guide the transfer 
case shift lever through the opening in the floor 
pan. Install the gasket and six retaining bolts. 


Tighten the bolts to specifications listed іп the © 


appropriate transfer case section in Group 16 in 


. this manual. 


. Crossmember 










FRONT or VEHICLE 








90066 


81-108 Nm. 

(60-80 FT- LB) 
NOT AND WASHER 
| М621945 
81-108 Nm 


(60-80 FT:LB) ' 


Model (65-42 ZF Manual Transmission 


=b SCREW AND WASHER ` 
3 





. Install the speedometer cable to the transfer 


case. 
Connect the front driveshaft to the transfer 


case yoke or flange. 


Connect the rear driveshaft to the transfer case 
yoke or flange. 


Fill transfer case апа transmission with 
Motorcraft MERCON® Multi-Purpose 

< Automatic Transmission Fluid, XT-2-QDX or 
`ООХ (ESP-M2C166-H) or équivalent. 


. Connect the back-up lamp switch. 
Н Lower vehicle. 
.. Install the upper shift lever to the 5а shift 


lever. Tighten the retaining bolts to 22-33: М-т 


-. (16-24 ft-Ibs.). 


| 3. Install the boot. "and bezel assembly. to the 
transmission opening cover. Install the four 


retaining screws. 


‚ Install the isolator pad assembly. Install the 
floor pan cover and floor mat. 


5.. Install the shift ball on the upper shift lever and 
_ оп the transfer case shift lever if removed. 





GUSSET . - 
78314 (RH) ` 


CROSSMEMBER . 
‚ 5060 


GUSSET 
222 7R314 (LH) ` 


.GUSSET ` 


.CROSSMEMBER 
5060 . 


NUT | 
N800937 
LUE E . 58-77 Nm 
. TYPICAL INSTALLATION (43-57 FT-LB) 
| VIEW Z ` ` 


` C8195-28 
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_ REMOVAL AND INSTALLATION (Continued) 


Removal 


1. 
2. 


. CAUTION: Use extreme caution when working in ` x 


Raise vehicle on a hoist. 


Remove skid plate, if só equipped. Remove 
heat shield from catalytic converter. 


the area of the catalytic converter because of 
the extremely high temperatures generated by 
. the converter. 


Remove two nuts connecting upper gusset to 
frame on both sides of frame.  . 


Remove nut and bolt assembly connecting 
gusset to crossmember. Remove gusset on left 
side. | | | 


Remove bolts holding transmission to 
transmission support plate on crossmember. . 


. Raise transmission with a transmission jack. 


Remove the nut апа bolt. assemblies 


| connecting the support plate to the 


crossmember. rome support plate. Remove 
right gusset. 


Remove nut and bolt assemblies connecting 


. crossmember to frame. remove crossmempor 


| Installation 


1. 


Install crossmember and: transmission support 
plate, and position right and left gussets on 


bolts on frame. Install nuts on upper gusset to . | 


frame bolts and tighten to specification. 


.. Install crossmember to frame nut and bolt 
assembly and tighten to specification. > - 


Install nut and bolt assembly connecting gusset 
to crossmember and tighten to specification. - 


Install nut and bolt assemblies connecting 


- transmission support plate to crossmember 


and tighten to specification. . 


Lower the transmission. | 
Install bolts connecting transmission: support 


plate to transmission and tighten to 
specification. | 


Install skid plate, if SO equipped. Install heat 
shield over catalytic converter. Tighten all nuts 
and bolts to specification. - | 


Rear Oil Seal—4x2 Transmissions 
Removal - | 


Disconnect the driveshaft from the output 


flange. Refer to Section 15-62, Driveshaft. 


Using a chisel, bend back the tab on the output 
flange retaining locknut. 


Attach Companion Flange Holding Tool T78P- 
4851-A or equivalent to the transmission output 
flange with four hex bolts. 





Model S5-42 ZF Manual Transmission | 


- Looss the hex nut that holds the output flange з 


to the mainshaft with Socket Т87Т-7025-АН.. 


Remove the flange holding tool after loosening | 


the nut. 
Remove the output flange from the output end 


Е of the mainshaft. 


Insert Rear Seal Remover T87T-7025-CH or 
equivalent over output end of mainshaft and 
tighten into rear seal. 


Assemble Forcing Screw T84T- 7025- B or 
equivalent into seal remover. Turn’ forcing 


` screw while holding seal remover to pull seal. . 


FORCING SCREW 
. T84T-7025-B ` 


“REAR SEAL 
REMOVER 
T87T-7025-CH 


- 4х2 OUTPUT SEAL REMOVAL | 


Installation 


1. 


Position the output shaft seal on n Output Seal 
Replacer T87T-7025-LH or equivalent and 
position the seal and tool over the eut eno of 
the татзпай. 


Using a soft hammer gently tap the seal i in until. - 
it seats in the opening. Apply a little liquid soap 
around the circumference to minimize friction. 


Install the output flange on the output end of the 
mainshaft. | 


Attach Companion Flange e Holding Tool T78P- 
4851-A or equivalent to t e transmission output | 
flange with four hex bolts. 


Install the hex nut that holds the output flange 
to the mainshaft with Socket T87T-7025-AH. ` 
Tighten the nut to 250 N:m (184 ft-lbs.). 


. Remove the flange holding tool after tightening 
the nut. 


. Usinga chisel, bend over the tab on the output 
| а retaining nut. 
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REMOVAL AND INSTALLATION (оше) 


7. 


Confess: the driveshaft. to the output T 


‚ Refer to Section 15-62, ое 


REAR SEAL 
REPLACER 


_Т87Т-7025-ВН 


4 x 2 TRANSMISSION REAR OIL SEAL INSTALLATION 


` C8199-1A 


Rear Oil Seal—4x4 and F-Super Duty 
Series Transmissions | 


T Removal 
1. 


On 4х4 vehicles, remove the transfer case as 
described in the appropriate transfer case 


section in Group 16 in this manual. On F-Super. 


Duty series vehicles, remove the transmission 
mounted parking brake as described in Section 
12-70, Parking Brake. | 


Insert Rear Seal Remover: T87T- 7025-CH or ` 
equivalent over output end ‘of mainshaft and 
tighten into rear seal. 


3. Assemble Forcing Screw T84T- 7025-B or 


equivalent into: seal’ remover. Turn forcing. 


screw while holding seal remover to pull seal. 
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FORCING 
SCREW 
T84T-7025-B 


- . REAR SEAL . 
_, REMOVER | 
1877-7025-СН- 


4 x 4 OUTPUT SEAL REMOVER 


7 С8198-1А ` 


Installation | 


| 1. 


‚ SEAL INSTALLER . 


Place a new oil seal and Output Seal Replacer 
T87T-7025-LH or equivalent over the output 
end the mainshaft: ^ · · 


. Slide Puller Tube 177J-7025-B or equivalent | 
° over the output end of the mainshaft. — . ; 


Ка Using a` soft. hammer, gently tap the seal into 
e place. . | 


Оп 4x4 vehicles, install the transfer-case as ` 
'described in the appropriate · transfer case 


section in Group 16 in this manual. On F-Super 
Duty vehicles, install the transmission mounted 
parking brake as described in Section 12- 70, 


| pend Brake. 


- OUTPUT SEAL 

REPLACER ` 
TUBE T87T-7025-LH 
177J-7025-B | ° 


4. х 4 TRANSMISSION REAR Ç OIL SEAL INSTALLATION 


. C8197-1A ` 
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..* SERVICED AS A COMPLETE 
SUB ASSEMBLY 00 | 
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DESCRIPTION 


. SHIFT LEVER BOOT 

. SNAP RING 

. CAPSCREW 

. SHIFT TOWER COVER 
. GASKET 

. LOWER SHIFT LEVER. 
. GUIDE PIECE 

. GUIDE PIECE 

. HEX BOLTS 

. SHIFT HOUSING 

. SHIFT DETENT 

. GASKET · 

. 5TH-REVERSE INTERLOCK 
..INTERLOCK SPRING 

. INTERLOCK ROLL PIN 
. INTERLOCK ROLL PIN 
. SEALING CAP | 

. SPRING | 

. SHIFT RAIL DETENT 

. FRONT CASE 


. SEALING САР 


‚ PLUG — DRAIN ` 

. BOLT ` | 

. GASKET 

. PTO COVER 

‚ BOLT 

' BACKUP LAMP SWITCH 
. SEALING RING 

. PLUG — FILLER 

‚ ID PLATE 


. CENTRAL SHIFT RAIL BEARING 


‚ O-RING 

. QUILL 

‚ OIL SEAL 

. SHIM 

‚ BAFFLE . 

‚ INPUT SHAFT BEARING 
‚ INPUT ЗНАЕТ | 

. MAINSHAFT BEARING 
. SNAP RING 


NO. 


41. 
42. 
` PRESSURE PIECE 
‚ SPRING ` 
45. 
. 3RD GEAR SYNCHRONIZER RING 
. 47. 
‚ SRD GEAR 
49. CAGED NEEDLE ROLLERS 
` 50. т 
251. 
52. 
53. 
‚ SNAP RING 
` 55. 
56. 
‚57. 
_ 58. 
‚ 1ST-2ND SYNCHRONIZER BODY 
60. 
61. 
62. 
63. 
‚ MAINSHAFT ; 
65. CAGED NEEDLE ROLLERS 
66. 
67. 
` 68. BALL 
69. 
. 70. 
` 71. 
_ 72. 
. 73. 
. 74. 
75. 
76. 
_ 77. 
78. 
79. 


LEGEND 


DESCRIPTION. 


4TH GEAR SYNCHRONIZER RING 
BALL 


3RD-4TH SYNCHRONIZER BODY 
3RD-4TH SLIDING SLEEVE ғы, 


BEARING ВАСЕ 

THRUST WASHER 

2ND GEAR 

CAGED NEEDLE ROLLERS 


2ND GEAR SYNCHRONIZER RING 
BALL 

PRESSURE PIECE 

SPRING ` ` 


1ST GEAR SYNCHRONIZER RING 
1ST-2ND SLIDING SLEEVE 

1ST GEAR | 

NEEDLE ROLLERS 


REVERSE GEAR ` 
REVERSE GEAR SYNCHRONIZER RING 


PRESSURE PIECE 

SPRING 

5TH-REVERSE SYNCHRONIZER BODY 
5TH GEAR: SYNCHRONIZER RING 
5TH-REVERSE SLIDING SLEEVE - 
SNAP RING : 

CAGED NEEDLE ROLLERS 

5TH GEAR 

MAINSHAFT BEARING : 
SPEEDOMETER DRIVE GEAR (4x x 2 ONLY) 


‘CENTRAL SHIFT RAIL BEARING 


NO. 


80. 
81. 
82. 
83. 
. REAR OIL SEAL (4 x 2) 
85. 
86. 
87. 
. 88. SNAP RING (4 x 4) ` 
OIL SEAL (4 x 4) 
. SHIM 
91. 
92. 
93. | 
‚ COUNTERSHAFT 3RD GEAR 
95. 
96. 
97. 
98. 
99. 
100. 
101. 
102. 
‚ 103. 
104. 
105. 
106. 
107. 
108. 
109. 
_ 110. 
2222111. 
112. 
113. 
114. 
115. 
116. 
117. 
118. 
119. 


89. 


DESCRIPTION 


MAGNET 

DOWEL 

BOLT | 
REAR CASE (4 x 2) 


OUTPUT YOKE (4 x 2) 
LOCKNUT (4x2) ` 
REAR:CASE (4 x 4) 


FRONT COUNTERSHAFT BEARING 
SNAP RING 
COUNTERSHAFT DRIVE.GEAR 


COUNTERSHAFT ` — | 
COUNTERSHAFT 5TH GEAR 
SNAP RING | 
COUNTERSHAFT REAR BEARING 
REVERSE IDLER SHAFT 
CAGED NEEDLE ROLLERS 
REVERSE IDLER GEAR 
SCREW AND SEALING RING 
SCREW AND SEALING RING 
PLUG 

CENTRAL SHIFT RAIL - 

SHIFT FINGER 

PLUG 

ROLL PIN 

ROLL PIN 

SHIFT FORK 

SHIFT RAIL 

SHIFT RAIL 

SHIFT FORK 

ROLL PIN 

BOLT а 
INTERLOCK PLATE | 

ROLL PIN 

SHIFT RAIL 

SHIFT FORK 


C9030-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) - 


. | Transmission е 
Disassembly 


1. ` Attach the transmission to the Bench Mounted ` 


Holding Fixture .T57L-500-B -ог equivalent. 
Place the transmission in a vertical position with 
. the front case pointing downward. `; j 


BENCH MOUNTED 
HOLDING FIXTURE 
T57L-500-B 

OR EQUIVALENT . 


ww) 


NAT 


Í 
| 


ДЄ 
о 


| — > 
У CT 


2. Usinga chisel, bend back the tab o 
flange retaining locknut. i р 









n the output 





BEND BACK TAB 
ON LOCKNUT . 





. Model 55-42 ZF Manual Transmission ` 


| ` OREQUIVALENT- ` -.- ^ 





C86771A . |. 












:` Attach Companion Flange Holding Tool T78P- ` 
. 4851-A or equivalent to the transmission output ` 
.flange. © 2 ^ ^ OP s 














4. . Loosen the hex nut that holds the output flange . 
to the mainshaft with Thin-Walled Socket T87T- | - 
7025-AH ог equivalent. Remove the :flange 1 . 
holding tool after loosening the nut: ^. `` | 


CAUTION: Do not remove the hex nut or output 
flange at this time. AIL NL 


Wa m c 
и м. O 
4“. 


СОМРАМЮМ FLANGE 
` HOLDING TOOL 
‚ T78P-4851-A .. 


‘SOCKET Таған. 
T87T-7025-AH:. - 2 
ООЛ Ов EQUIVALENT: 





— 


⁄ eus 
аға а == ts e 











Remove 15 of the 17 8mm hex head screws 
that hold the front and rear cases together. 
Leave two ѕсгемѕ:аі opposite sides of the case 
installed. | uu e "eee 


‚ 6. Remove any power -take-off equipment 
installed on the transmission.  - CX в 


- < . = 0 $99 ғ. 
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. DISASSEMBLY AND ASSEMBLY (Continued) 












NOTE: Discard removed caps and replace with new | 
sealing caps. dii | 


WARNING: CAP IS UNDER SPRING PRESSURE. | 
ALWAYS WEAR. PROTECTIVE EYEGLASSES . 
WHEN PERFORMING THIS PROCEDURE TO - 
ENSURE THAT CAP DOES NOT STRIKE EYES | - 
WHEN ІТ IS FORCED OUT ВУ SPRING | | 
PRESSURE. = a 


7. Remove the: eight 8mm hex bolts that attach 
| the. shift tower. assembly to the front case. 
. Remove the complete gearshift lever.and tower ` 

as an-assembly. . 0 e з 
' «». .GEARSHIFT LEVER ` `, EX 
‚ ` AND TOWER. CA EL ÉL NM 
1 "ASSEMBLY (h 2 LO 


5 POSITION POINT OF  . 
EM DRIFT SO IT IS OFF CENTER 
SE “ОМ THE CAP ` 


О ЗАРИ HOLD DRIFT 


| 8. Remove the intérlock plate and compression 
spring which serves.as a reverse gear interlock. 
CAUTION: Use care to ensure that parts do not ` 
inadvertently fall into transmission. 22 





"COMPRESSION —  . INTERLOCK 
| | PLATE , — 
N _ 10. Remove the springs that are- 


now protruding 
from the sealing cap holes. - | 










N 





Place a drift punch against the detent bolt 
sealing.cap. Hold the drift at an angle. Position 
‚ the point of the drift punch so it is off center оп. 
" the cap. Drive the cap inward until spring 

pressure against its underside forces the cap 
“ош of its hole. Repeat this procedure for the 
other two detent bolt sealing caps in the front 
. case. x 
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DISASSEMBLY AND ASSEMBLY (Continued) 






11. Drive out the sealing caps for the two reverse — . | 
idler shaft cap screws. Remove the reverse , ме, а ез 


idler shaft cap screws. : tss СЛИКОМ 7 о J | S | 
3 | | к? а g __ SCREWS 4 | 






R 
R 
AM 









12. ІТ required, remove the backup lamp switch, | 
located above and slightly forward of the - 
transmission nameplate. Remove the backup 
lamp switch sealing ring. 


.'  BACKUP ` 
|^» LAMP = 
SWITCH ` 


13. Use a suitable punch to remove the two dowel 
pins from the two upper corners of the rear case 
to front case mating surfaces. Drive them out 
toward the rear of the transmission. 


14. Remove the two remaining hex bolts from the 
rear case. | 


_ NOTE: The transmission input shaft is facing 
upward during this operation. | 


DOWEL PINS 
LOCATED IN TWO 
UPPER CORNERS 
OF REAR CASE TO 

FRONT CASE | 

.. MATING SURFACES ` 
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| DISASSEMBLY AND ASSEMBLY (Continued) 


15. Carefully lift the ironi case off of the rear case. It | 716. Remove the central shift rai and shift finger. 
may be necessary to.push the central shift гай |. | ` assembly. | NECS 
inwards to prevent it from "hanging.up" on the - E 
. ` front case as it is being removed. Use care to 
. ensure that the central shift rail is not lifted off 
- together with the front case. Refer to: 
Subassemblies. in this Section for Front Case 
disassembly and assembly procedures. ` 


CAUTION: The mating surfaces of the two - 
housing assemblies are coated with an adhesive 


sealing agent. If it is difficult to separate the two ` CENTRAL SHIFT” 
housings because of this adhesive, carefully tap RAIL AND — 
the front of the front case with a soft hammer eee 

‚ until the bond is loosened. Never use a prying | ASSEMBLY 


-device, such as a screwdriver or chisel, to force 
the housings apart. It could damage the surface 

= and cause leaks. | 
^ mji 


Í Ў Т M 
Nl eA 2 


c 


к 
š 





`С8689-1А | 





FRONT 





x nos 17. Lift the Lus out of us вы ег goar, and | 
| aca р | | emove | 
кү ТАТУ Ше || fome rea ease. "o 709d oler bearings 

‘SHIFT RAIL | | | TS. E | 
b ipu UE | | ТШ; M kc tet 
NN 07777 р . Ж M | | 
| Nu т, s s | $ snl 
| pi WWW a š: REAR | | | U ІШЕ у 
ИИ А ев || lc RA | 


C8688-1A - 


REVERSE 
IDLER ` 


SEAR 3 EL: C8691-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


18. Remove the three capscrews that retain the 
shift interlock to the rear case. E 


20. Place the Shift Rod Support, T87T-7025-JH or 
equivalent over the ends of the shift rails. 


7 SHIFT ROD 

SUPPORT 
7877-7025-ЈН. 
ОВ EQUIVALENT 


SHIFT RAIL INTERLOCK 
` RETAINING CAPSCREWS 


ЕСЕСІ" 





С8694-1А 


19. With the transmission іп a vertical position, use - 
. Nylon Lifting. Sling D87L-1000-A or equivalent 
to strap Gear Pack Holding Fixture T87T- 7025- 
HH or equivalent to the mainshaft. and. output 
shaft assemblies. Pass the sling over the shift 

























rails. | 21. Carefully rotate the transmission, together with 
| the gear pack holding fixture, into a horizontal 
position with the holding fixture beneath the 
GEAR PACK k d 
‚ HOLDING FIXTURE gear pack.. š 
T87T-7025-HH 
OR EQUIVALENT 
f NYLON 
LIFTING SLING 
D87L-1000-A 
. OR EQUIVALENT 
— 
PASS SLING Ус 
OVER SHIFT RE s 
RAILS SS 


2 


Lm 





Led ШЇ? 
LIT! 


C8693-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





24. If equipped, remove the spe 
|. gear from the mainshaft. EE 






22. Remove the output shaft flange retaining nut edometer drive 
| from the output shaft. Remove the.flange from | di | 
the output shaft. If the flange is difficult to 


remove, tap it loose with a hammer. 












SPEEDOMETER | 
DRIVE GEAR ` ` 


OUTPUT 
< FLANGE 









OUTPUT FLANGE 
RETAINING NUT | С8696-1А 







. Remove the sling from around the shift rails, 
gearpack, and holding fixture. | 


. Turn the gearshift rails approximately 45? to | 
release them from the shift hubs. Lift the.. 

_ gearshift rails, forks and interlock, together with ` 
support Tool T87T-7025-JH, off the mainshaft. 





23. Carefully pull the gearpack and shift.rails and 
| their holding fixtures forward to dislodge them 
from the rear case. Place this assembly on a 

. . workbench. г E s 






SUPPORT. TOOL — 


ae | T87T-7025-JH 
LIFT THE SHIFT RAILS, 

FORKS,-INTERLOCK T OR EQUIVALENT 
AND SUPPORT TOOL | 
OFF THE MAINSHAFT C8699-1A | 






CAREFULLY REMOVE 
GEARPACK HOLDING 

FIXTURE AND GEARPACK 
j FROM REAR COVER 






^ С8697-1А 
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DISASSEMBLY AND ASSEMBLY (Continued) - 














27. Using the shift rod support tool as a base, set 
: the shift rail assembly on a workbench with the ` 
- Shift rails in a vertical position. Remove the . 
interlock. = 2 44-4 | 


REMOVE INTERLOCK 
FROM SHIFT RAILS 


' C8700-1A 


28. Mark each shift fork, shift rail, and position т. 

| the holding fixture to make reassembly easier. 
Lift the shift rails from the support tool. Refer to 
Subassemblies in this Section for shift rail 
disassembly procedures. | | 










SHIFT ROD ` 
SUPPORT TOOL 
T87T-7025-JH 
OR EQUIVALENT | 


.  C8701-1B 


Model S5-42 ZF Manual Transmission 








16-34-16 


29. Lift the countershaft off the bench .stand. 

. Separate the input shaft from the mainshaft. Lift 

the mainshaft from the stand. Refer to 

Subassemblies іп, this Section for mainshaft, 

. countershaft and input shaft disassembly and 
assembly procedures. 


. Remove the rear cover from the holding fixture. 
Refer to Subassemblies in this Section for rear 
case disassembly and assembly procedures. 


LIFT COUNTERSHAFT, 
MAINSHAFT AND 
INPUT SHAFT ASSEMBLIES 
FROM GEAR PACK 

HOLDING FIXTURE . 


C8702-1A 


Assembly | 


21. Place the input shaft and synchronizer ring 


assembly over the tapered roller bearing on the 
input end of the mainshaft. 


INPUT SHAFT AND. `` 
SYNCHRONIZER RING 
ASSEMBLY жр 


GEAR PACK 
“HOLDING FIXTURE 
. T87T-7025-HH 


TAPERED ROLLER BEARING 
AT INPUT END OF 
MAINSHAFT 

C9020-1A 
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| DISASSEMBLY AND ASSEMBLY (Continued) - 





Position the three shift rail assemblies together 
with the shift rod support tool and interlock so 

that the shift forks engage in the correct 
mainshaft sliding sleeves. | | 





2. Place the mainshaft and input shaft on the Gear 
Pack Holding Fixture, T87T-7025-HH or. 
equivalent. Place the countershaft on the 
fixture and mesh the gears of the two shafts. 


























2077 PLACE ` 

‚ COUNTERSHAFT ` 
ON FIXTURE — 

_ AND MESH 

THE TEETH 

OF THE GEARS 












“ENGAGE SHIFT 
| FORKS IN THEIR ` 
CORRECT SLIDING SLEEVES _ C8705-1A 













MAINSHAFT 
ASSEMBLY . 
AND INPUT | к 


END HOLDING FIXTURE 
187T-7025-HH 








. Place the shift interlock on the three gearshift 
- -rails and engage it in the interlock grooves in 
the 5th-reverse (upper) rail. | E 







C8704-1A 







ENGAGE SHIFT 
INTERLOCK IN 
GROOVES IN 5TH/REV 
(UPPER) RAIL 





Place the three shift rails and fork assemblies 
into the Shift Rod Support Tool T87T-7025-HJ 
_ ог equivalent in the position from which they 
were removed during disassembly. | 










SHIFT ^ 
/ — INTERLOCK 


2 - 









SHIFT ROD ` 
SUPPORT TOOL. 

T87T-7025-JH . 
OR EQUIVALENT 






С8701-1В ` 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


16-34-18 


DISASSEMBLY AND ASSEMBLY (Continued) 






onto the mainshaft until it seats against the stop 
. оп the mainshaft. —— AE 


SPEEDOMETER 
DRIVE GEAR ` 


C8698-1A 


Secure the rear case into the bench mounted 
holding fixture T57L-500-B or equivalent. 


equivalent around the shift rails, the. holding 
fixture and the mainshaft and countershaft. 
Position the gear pack into the rear case and 
push the shafts and rails forward until the 
bearings seat in their outer races in the housing 
and the gearshift rails slide into their retaining 
holes in the housing. 











` “REAR CASE 
(ATTACHED TO BENCH | | 
MOUNTED HOLDING FIXTURE ‚  D87L-1000-A 
T57L-500-B OR EQUIVALENT 


OR EQUIVALENT) 


NYLON LIFTING 
| SLING ! 





' POSITION GEAR PACK 

. IN REAR COVER AND 
PUSH SHAFTS AND RAILS 

. FORWARD UNTIL BEARINGS: 

SEAT IN THEIR RACES . 






C8707-1A 
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6. If equipped, slide the speedometer worm gear 











8. Position Nylon Lifting Sling, D87L-1000-A or | 


16-34-18 









9. : Rotate the gear pack and rear case upwards 
90° so it is in a vertical position with the input | 
shaft pointing upwards. | 






cm 


NN 
ANS НЕ 


cV c 14 

- STER WAN 

ENS (0 енін лін š 
мау, 
















10. If equipped, slide the output flange onto the 
output end of the mainshaft until it seats against 
its stop. Screw the hex nut onto the shaft until it 
is finger-tight. № 


CAUTION: Use care to ensure that the mainshaft 
bearing is not pushed off its race when the 
. flange is installed. i 


















FLANGE 





OUTPUT FLANGE 
RETAINING NUT 
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DISASSEMBLY AND ASSEMBLY (Continued) 





. of the shift rails. 









SHIFT ROD 








12. Remove the strap and remove the gear pack 
holding fixture from the mainshaft and ` 


. countershaft.. . — 


11. Remove the shift rod support tool from the ends 





| | SUPPORT . 
š . _ T87T-7025-JH 
\ š OR EQUIVALENT = 









13. Attach the three cap screws that secure the 
shift interlock to the rear transmission housing. 
Tighten them to 10 N:m (7 ft-lbs). Be sure that 
the interlock moves freely after tightening the 
screws. | | 






SHIFT RAIL INTERLOCK . 
RETAINING CAPSCREWS 






‚ C8692-1A 











. Engage the teeth of the reverse idler gear with 
2. the reverse gear on the mainshaft. Slide the 
. reverse idler shaft downward through the 
bearings and into the rear case. Align the lower 
-` of the two threaded holes іп the shaft with the 
bore in the rear case. Place a sealing ring on the 
capscrew and attach the screw through the 
bore in the housing into the shaft. Tighten the 
. Screw finger-tight. 


















| || ' 


У 
ПРА Ру 
С 










A 


was. 
w 


4 АЖ 
ALIGN BORE - ' 

ІМ REVERSE | 
IDLER SHAFT’ f | 
WITH BORE +. ЕМСАСЕ ТЕЕТН ОҒ 

ІМ REAR CASE ah : REVERSE IDLER 
| | СЕАВ WITH ТЕЕТН 
OF MAINSHAFT . 








С8710-А | 
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DISASSEMBLY AND ASSEMBLY (Continued) 





NOTE: Do not wait longer than ten minutes to 
tighten all 17 bolts, due to the rapid curing time of 
the sealant. 2 & | 


15. Insert the central shift гай апа finger assembly 
into its bore in 1һе rear case. 


CAUTION: Do not use silicon Sealing Compound 
or equivalent. | 


NOTE: The tapered roller bearings preload should 
be adjusted if either the front or rear cases, 
countershaft, mainshaft, input shaft, or a bearing 
has been replaced. If the tapered roller bearings on 
the mainshaft, input shaft, or countershaft have to 
be adjusted, do not apply the sealant at this time. 


| ав | 
CENTRAL SHIFT AEN 2 | SN 
22 RAIL AND az : zi 


| 
ҒІМСЕН та OIA 
. ASSEMBLY INN ie Ë 
| = C. 
"n 


— 
r 


SALUD 
. Wu 


el 
(е ШТ Ж? 
Aimee 22-21 





| 
NT N 
| 


e 


xe 





—Ñ 


WW asa 


У 
С8689-1А 


16. If the magnet was removed during disassembly, 
insert it in the recess in the housing. | 


C8712-1A 









18. If removed, push the three shift rail detents 
back into their holes in the front case. 


CAUTION: Use care to ensure that the shift rail 
detents do not obstruct entry of the shift rails. 








| SHIFT 
RAIL DETENTS 
MAGNET 


|. C8711-1A 


. 17. If the tapered roller bearings on the mainshaft, 
input shaft or countershaft do not have to be 
adjusted, thinly coat the sealing surface of the 

. rear case with Gasket Maker E2AZ-19562-B 
(ESE-M4G234-A2) or equivalent. | 
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DISASSEMBLY AND ASSEMBLY (Continued) 






19. Carefully place the front case over the shafts 
and gearshift rails until it rests on its mating 
surface on the rear case. It may be necessary to 
push the central shift rail inward to clear the 
inner surfaces of the front case. ' | 


CAUTION: Be careful that the input shaft does 
not damage the front seal. Also be careful that 
the shim pack oil baffle is not bent when the 
case is positioned over the input shaft. 





DOWEL PINS 
LOCATED IN TWO 
UPPER CORNERS OF 
REAR CASE TO 
FRONT CASE 
MOUNTING SURFACE 












о 


Las 


B pem 7777 "T 
Қ | 
P. | 





21. Screw two additional һех screws into the геаг 
case bores near the shafts finger tight. 


NOTE: If itis not necessary to adjust the mainshaft/ 
input shaft preload. Install all of the hex screws that 
attach the two cases and tighten to 25 М-т (18 
ft-Ib). | 274 


CAUTION: Adjustment of tapered roller bearing 
preload is necessary if either the front or rear 
cases, countershaft, mainshaft or input shaft 
has been replaced, or if a tapered roller bearing 
on either shaft has been replaced. Refer to 
adjustments in this section for tapered roller 

bearing preload adjustment procedure before 
- continuing assembly procedures. 





[ШИШ Г 


ШЙ 


— 








.. C9019-1A 







20. Drive in the two dowels that align the rear case . 
and the front case. Next, insert two hex screws 
and tighten them finger-tight. | 
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DISASSEMBLY АМО ASSEMBLY (Continued) 






22. Fit sealing ring to the reverse idler shaft . 
retaining capscrews. Install the screws into 
their bores. in. the front and rear cases and 
tighten to 22 N- m (16 ft-lbs). With a screwdriver ` 








flush with the surface of the screw head. 


CAUTION: Use hand pressure for screwdriver 
only, do not hammer the caps into position. ` 









pointing down. 











Z Мы 







24. If equipped, install the s 
onthe mainshaft. . . 








peedometer drive gear. 


. 25. On 4x2 transmissions, remove the hex nut that 
_ secures the output flange to the mainshaft, then 
remove the flange from the shaft. Position the 
output shaft seal on Output Seal Replacer 
.187T1-7025-BH or equivalent and position the 
seal and tool in the opening in the rear case. 
- Using a soft hammer gently tap the seal in until 
it seats in the opening. Apply a little liquid soap | 
around the circumference to minimize friction. 











Model S5-42 ZF Manual Transmission | 


push caps into the capscrews until they are . E 


23. Rotate the transmission so the input shaft is | 


.16-34-22 


On 4x4 applications, Output Seal Replacer T87T- | 


_ 7025-LH or equivalent and Seal Installer Tube T77u- 
`7025-В or equivalent to install the output shaft oil 


seal. Gently tap on tube with a soft hammer until tool 
seats against its stop. ULL 







OUTPUT SEAL 
REPLACER 
T87T-7025 LH 


SEAL INSTALLER 
TUBE : 
T77J-7025-B 





. REAR SEAL 
REPLACER 
Т87Т-7025-ВН 


4 x 2 TRANSMISSION REAR OIL.SEAL 


INSTALLATION : - C8715-1A 
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| DISASSEMBLY AND ASSEMBLY (Continued) ` ` i X M p “25% 0-5 


















28.. If required, install new gaskets and РТО covers . 
-over the openings in the front case using the ` 
original attaching screws which have self 

| bay threads. and tighten to 38 N:m (28 


26. On 4x2 applications, reinstall the output flange 

on the output shaft. Install Companion Flange 

. Holder T78P-4851-A. Install the hex nut onto 

. the mainshaft using locknut socket Tool T87T- 
С еа Tighten the nut їо 250 М-т (184 

| t-IDS). | . : | 








_.. COMPANION FLANGE 
HOLDING TOOL 
T78P-4851-A | | 
OR EQUIVALENT - DUE TEN 
Lus SOCKET. 
| ‚ T87T-7025-AH 
‘OR EQUIVALENT 
















C8716-1A. 


27. Secure the locknut b 


into the mainshaft. | 








y bending a tab on the nut | | 





29. Position {һе 5th-reverse gear interlock plate 
| into its installed position ав shown іп the 
illustration. Place the gasket over the shifttower ` 
mating surface in the front case.. г 44 


NOTE: Make sure that the stop plate. moves freely 
and that the gasket does not interfere with it. The | 
interlock plate must be in a position which is lower 
than the gasket so that the plate may move freely. | 


NOTE: Use care to ensure that the interlock plate or : 
spring do not drop into the front case: | 


30. Check the interlock plate compression spring 
`- against Spring Specifications at the end. of this 

. Section to be sure that its unloaded length is ` 
satisfactory. | | 






"BEND TAB ` ` 
ОМ LOCKNUT INTO 
MAINSHAFT THREAD 

AREA - 
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DISASSEMBLY AND. ASSEMBLY (Continued) 


31. Place the spring above the nose in the interlock 
plate and move both parts into Өр installed 
positions. : 


CAUTION: The procedure must be followed 
. exactly to. ensure that the interlock function 
between fifth gear and reverse gear = 


properly. 


32. Install the shift tower assembly. The nose on 

the gearshift .finger must point toward the 

. interlock plate. Install spring washers and 
tighten screws to 25 N:m i ш | 


' GEARSHIFT LEVER H 
AND TOWER (7 M үч ГД 
. ASSEMBLY А ТАГЫ E | 
=== ІК 
o ГА 11 


МОЗЕ ON. SHIFT 
FINGER MUST POINT 
TOWARD MED y, 


dV №. 


С8718-1А 
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33. Check the functioning of the interlock. The shift 
lever cannot.be shifted between fifth and . 
| reverse if the interlock was properly installed. 


| CAUTION: Do not force the lever to shift into 


reverse. Damage to the interlock components 
could occur. | | | 


С8719-1А 


34. А compression spring is installed over each of 
the three detent bolts. The positions are shown 

іп the illustration. Before installing the springs, 
check that their unloaded length is 44.1mm 

(1 736 in.). 


м, | 
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_ DISASSEMBLY AND ASSEMBLY (Continued) ADJUSTMENTS - 













































Bearing Preload Adjustment E 


Measurement and adjustment of the tapered roller . 
bearings is necessary if a housing, countershaft, | 
mainshaft or input shaft has been replaced or if. a 
tapered roller bearing per shaft has been replaced. 
The mainshaft, input shaft; and countershaft should 
be adjusted to provide a preload of 0.00079 to 
0.00434 inch (0.02-0.11 mm). After adjusting the two |. 
shafts, each should be rotated a few times to center ` 
|. the rollers in the bearings involved. LE 


35. Install а. new sealing cap in each bore in the . 
: - front case where the detents, bolts and springs 
` were installed. Use a suitable drift or punch to 
drive each cap in until it seats 1mm (3/64 in.) 
below the surface of the housing. 


NOTE: Deeper installation will cause high shift 






` ОРТ ОВ. ` 
PUNCH 






Input Shaft and Mainshaft Tapered R 
Bearing Preload Measurement 2 ` 
1. With the transmission placed on a bench with 

| the output flange facing upward, attach a dial : 
. indicator gauge with a magnetic base, Tool 

- 078Р-4201-В (or equivalent) to the: output 

flange in such a manner that the measurement 
bar will rest on the output end of the mainshaft: - 
as shown in the illustration. . | : 


22. Zero the dial indicator and, using a pry bar, 
gently pry up the input shaft and mainshaft. - 


oller 


. 3. Note the indicator gauge reading. A shim and 
baffle which is to be fitted later must have a 
combined thickness. equal to the dimension . 
recorded oh the dial plus 0.00079 to 0.00434 

- inch (0.02 to 0.11тт). This will result in 
obtaining the specified preload after installation . 
of the shims and shaft seal, and mainshaft and 

 countershaft. DLE. | 


. lf removed install the backup lamp switch with а 
new sealing ring into its mounting boss on the 
-side of the front. case near the transmission 
Eo e Tighten the switch to 20 N-m (15 ft- 








NOTE: Shims and baffle must be removed prior to 
-preload measurement. The baffle is part of the shim | 
package under the беагіпд:гасе.. . - | 


^ 






. ` DIAL INDICATOR. 
| D78P-4201-B 7” 





BACKUP __ 
LAMP. — 
SWITCH. Í 





ТА! - | | 
one 


(HERI 


` C8685-1A 
C8721- Ü 
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ADJUSTMENTS (Continued) 


Countershaft Tapered Roller Bearing: Preload 
Measurement 


1. Using two 10mm hex Screws, attach Dial 
Indicator with Bracketry TOOL-4201-C or 
equivalent, the P.T.O. opening in the front case 
as shown in the illustration. Position the dial 
indicator gauge to the support in such a way 
that the measurement bar rests against the flat 
face of the four speed helical gear on the 
countershaft. 


Set the dial indicator needle to zero. 


Insert pry bars through each of the two power 
take-off openings and position them beneath 


. ae 


the 4th speed helical gear on the countershaft. 
Pry up on the countershaft. 


Like the preceding shaft check, the preload 
should be 0.02 to 0.11mm (0. 00079 to 0.00434 
inch) after installing the shim. 


SHIFT RAIL 
ША NT 


IN NM 


2222 
TSE 
ПИ ZZ 


CASE (Я AY Ww 


ASS 
\ 
l, 


/ 


POSITION BRACKETRY 
SO IT RESTS ON 

SHOULDER OF. ` 
COUNTERSHAFT 


ALIGNMENT ADAPTER | 
T75L-4201-A . 


DIAL INDICATOR 
TOOL-4201-C 
Using Slide Hammer T50T-100- A or НЕ 
and Internal Риһег D80L-943-A or equivalent, 
remove the countershaft and mainshaft 
tapered roller pearing outer races from the front 


ШЙ, 


w = = 
SPAS 


Mainshaft and Input Shaft Tapered Roller 
Bearing Preload Adjustment 


1. After completing the tapered roller beating i 


` preload measurements described previously, 
place the transmission in an upright position 
with the input shaft pointing upwards. 


Drive the two доме! pins out of their holes i in the 
front and rear cases and lift пе front case off 
the rear case. 





case. 


SLIDE HAMMER 
T50T-100-A OR EQUIVALENT 
AND INTERNAL PULLER 
D80L-943-A OR EQUIVALENT 





COUNTERSHAFT 
FRONT BEARING 
OUTER RACE C8723-1A 
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16-34-27 


ADJUSTMENTS (Continued) 






4. Fit each race with a shim washer ог shim 

washer and baffle plate to obtain the required 
preload determined previously. Countershaft 
preload is established by using shims alone; 
input shaft and mainshaft preload is established 
by using shims and a baffle. In both cases the 
parts are installed beneath the outer race ofthe | 
tapered roller bearing which seats in the front 
case. | 


NOTE: Always replace the baffle plate with a new 
one when removed. = | | 














С8724-1А 





5. Apply Gasket Maker E2AZ-19562-B (ESE- 
M4G234-A2) or equivalent to the mating 
surfaces of the front and rear cases. 


CAUTION: Do not use silicon. 


. Position the front case on the rear case. Install all of _ 
the screws that secure the two front and rear cases 
and tighten to 22 N-m (16 ft- Ibs.). : 








INSPECTION — 









Рог cleaning and inspection procedures other 
than that listed below, refer to Section 16-10, 
General Manual Transmission Service. ` 
















SPRING SPECIFICATIONS FED 


Synchronizer Ring/Synchronize 
Wear Check | 


Position the synchronizer ring on the synchronizer 
body as shown in the illustration. Insert a feeler 
gauge and measure clearance at two opposite 
points. If clearance is less than 0.6mm (0.024 inch) 
for the 3rd-4th, 151-2па апа 5th synchronizer 
assemblies and.0.4mm (0.016 inch) for the reverse 
synchronizer assemblies, replace the synchronizer 
ring, synchronizer body, or both if required to bring to 


r Body 


within specification. | 





> 


SYNCHRONIZER 
RING 


№ 
ҮК О 









ҒЕЕ( ЕН 
САЧСЕ 


SYNCHRONIZER 
Я К . BODY. 

[sum [саш — 
to 028 inet 
| 0.028 nem) — | 












0.6 mm (0.024 inch) 
0.6 mm (0.024 inch) 
0.4 mm (0.016 inch) 


‚ C8725-1B 


_ Synchronizer Compression Spring Tension 
Check 6: | "E 


Check the length and tension of all compression 
springs of synchronizers. ` vum 


Unloaded Length | OD. | Wire Diameter 


14.8 mm 5.960 mm 095mm // 
(0.583 in.) (0.235 in.) (0.037 in) ` 


| |. CC8726-1A 
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SUBASSEMBLIES 


‚ Shift Tower Assembly 
Disassembly 


1. Remove the four capscrews that attach the 
. gearshift lever cover to the gearshift housing. 
Lift the lever, boot, cover and attached parts off 

the housing as an assembly. | 


NOTE: Disassembly of parts inside the gearshift 
housing should be confined to replacement of the 
detent when necessary. ` | 


3. Slide the boot and cover as an assembly off 
past the top of the gearshift lever. ` | 


GEARSHIFT 
LEVER 


_ ASSEMBLY GEARSHIFT 


LEVER 


GEARSHIFT 


` BOOT AND COVER 
HOUSING 


ASSEMBLY C9021-1A 


4. Invert the cover with attached boot and remove 
the snap ring that secures the two parts. 


NOTE: A cross shaft passes through the cardan 
joint and gearshift lever and rides inside sleeved 
needle bearings that seat in the bores that seat in 
the joint. Do not disassemble these components. 


C8727-1A 


— N 
ÆA 


BOOT-TO-COVER 
RETAINING RING ` 


C8730-1A 





Assembly 


1. Insert the boot in its upright position in the 
. gearshift lever cover. 


SLIDE THE 
TWO PIECES 
. OFF THE 
': CARDAN JOINT 


C8728-1A ` 


C8731-1A 
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SUBASSEMBLIES (Continued) 





2. Using a screwdriver, install the snap ring inside | 
| the boot so that the boot and ring will be . 
secured in the groove in the cover. | 










BOOT-TO-COVER 
RETAINING RING . 





C8730-1A 


SLIDE THE 
TWO PIECES 


. ON THE . 
CARDAN JOINT том 
05 _ С8732ЛА 0 
З. Slide the boot and cover as an assembly оп 
past the gearshift lever. 





5. If required, install a new detent in the gearshift ..|. 
housing. Using Rotunda Heat Gun 107-00300, 


Heat the detent mounting area in the housing to . 

‚ approximately 248°F (120°C). Press the detent into ` 
_ its mounting hole until it rests against its stop in the 
base of the hole. | | i О 







GEARSHIFT 
LEVER 


BOOT AND COVER U ‚ 
ASSEMBLY а С9021-1А 








Place the two guide pieces оп the lugs оп the 
cardan joint. The slotted ends of the guide 
pieces should be located near the cover 
pointing inwards toward the shift lever. 
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SUBASSEMBLIES солта 


ex Place a new Жена оп the upper surface of the 
gearshift housing. Place the gearshift lever with 
the attached guide pieces into the guide piece 
grooves. Тһе slotted ends of these guide 

` pieces must face upward. 


CAUTION: Do not use silicon m 
NOTE: The nose on the gearshift lever located just 
above the ball must face toward the location into 


. which the stop plate-and compression spring will be 
subsequently installed. 


^ GEARSHIFT 
LEVER ` 
ASSEMBLY 


GEARSHIFT 
HOUSING 


C8727-1A . 


7. Tighten the four capscrews that secure the 
. head assembly to the gearshift housing to 
v pn 10 N: m d ft-Ibs). ` 


.C8734-1A 





Shift Rails 


. Disassembly 


1. Install each rail in a vise with soft jaws | or 
‘equivalent and, using a suitable drift punch or 
equivalent, drive two roll pins out of the 1st-2nd 
and 5th-Reverse shift fork and the gearshift 
finger on the central shift rail. Slide each of the 
ibe ЕИ its rail and the finger off the central 
shift rai 


DRIVE ROLL 
PINS FROM 
/ SHIFT RAILS 
AND FORKS 


C8735-1A 


Assembly 
Position each shift rail in a vise equipped with 
soft jaws or equivalent to prevent damage. 
Slide the fork onto the rail from which it was 
removed. 


Drive the roll pins through the fork or finger and 
through the rail. | 


- INSTALL ROLL PINS 
IN SHIFT RAILS 
AND FORKS  — 


` C8736-1A 
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SUBASSEMBLIES (Continued) 






Using slide hammer T50T-100-A or equivalent 
.. апа Bearing Cup Puller T77F-1102-A or 
. . equivalent, remove. the countershaft rear 
bearing outer race from the rear case. 





Transmission Rear Case 
Disassembly 






1. If required, drive the two dowel pins out of the 
rear case. | e 


2.: Using Slide Hammer T50T-100-A or equivalent 





SLIDE HAMMER . 





ТБ07-100-А OR 
| | UIVALENT. .. 
and Internal Puller D80L-943-A or equivalent, AND INTERNAL 


remove the mainshaft rear bearing outer.race 
from the rear case. 


PULLER D80L-943-A | 
OR EQUIVALENT ` ` 


са А 
. 


` 
de 





^. SLIDE HAMMER 
T50T-100-A OR 
EQUIVALENT. ` 
INTERNAL Ë 
PULLER А 
0801-943-А = 
OR EQUIVALENT 


Ao o оор | 
2 AR [| | m 


MAINSHAFT 


REAR BEARING i 
OUTER RACE C8737-1A 








COUNTERSHAFT 
REAR BEARING ` 
OUTER RACE 


. lf required, remove the central shift гай bearing 
” from the rear case. Use Blind Hole Puller D80L- 
..100-Q and Slide Hammer T50T-100-A to 

remove the bearing. : | | 











'SLIDE HAMMER 


3. Using a suitable drift, drive the mainshaft rear 2 
| .. , TOOL-T50T-100-A 


seal out of the rear case. Discard the seal. 









ау 


( 


— 





( 


. CENTRAL SHIFT RAIL. УЖ 
. BEARING PULLER 
^A D80L-100-Q ` 
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SUBASSEMBLIES (Continued) 


| Assembly — | pt 


1. 


ИН y m 


If removed, install the central shift rail bearing 
into the rear case. Heat the rear case in the 
area of the bearing bore to 160°C (320°F) with 
Rotunda Heat Gun 107-00300 or equivalent. 
Insert the ball sleeve and drive the bearing in 
until it seats against its stop using Needle 
Bearing Replacer T87T-7025-DH. | 


.. DRIVER 
HANDLE 
T80T-4000-W 


TW T87T:7025-DH | 
J DD W 


I~ 
| E С 
—L 2. 


TT 
& J> < 


NEEDLE BEARING 


— а 
E 


C8741-1A 





a Heat the rear case in the area of the 


countershaft rear bearing outer race to 160°C 
(320°F) with Rotunda Heat Gun 107- 00300 ог 


equivalent. Install the countershaft bearing. 


outer race with Driver Handle T80T-4000-W 
and Bearing Cup Replacer T73T-4222-A until it 
seats against its stop. 5 





Моде! 55-42 ZF Manual Transmission m 16-34-32 















Heat the rear case іп the area of the mainshaft . 
outer race to 160?C (320?F) with Rotunda Heat 
Gun 107-00300 or equivalent. Using Driver 
Handle T80T-4000-W and Bearing Cup 

. replacer T87T-7025-PH, tap the bearing cup 
into its bore until it seats against its stop. | 


NOTE: Do not install the mainshaft rear seal at this -| 
time. The mainshaft rear seal is installed just prior to |: 
installing the output flange. | 


DRIVER HANDLE 0 BEARING CUP 


: INSTALLER 
аа | ө -// Т87Т-7026-РН 


Transmission Front Case 


Disassembly 


. 1. Using Slide Hammer T50T-100-A or equivalent 
and Bearing Cup Puller T77F-1102-A or 
equivalent, remove the input shaft bearing outer 
race from the front case. | 


2. Remove the baffle and shims. | 


NOTE: The oil baffle will be destroyed when the race 
is removed. Discard the oil baffle and install a new 
one during assembly. 


M 
Ñ 


SLIDE HAMMER ` 
T50T-100-A OR EQUIVALENT 
BEARING CUP PULLER 
T77F-1102-A 
OR EQUIVALENT 


(аи u 1 





INPUT SHAFT 
"ED BEARING OUTER RACE 
АМЕ 
Gs ВА 
. | : М) Й | 5 [ ü У 


Д > | | 7 
Ge ESN 
C8744-1A 
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SUBASSEMBLIES (Continued) 






6. Remove the coüntershaft front bearing outer ` 
race ,with Slide Hammer T50T-100-A and 
Internal Puller T77F-1102-A. | | 





3. Using a punch, remove the input shaft oil seal 
from the base of the quill. | 


NOTE: If the quill is being removed, the input shaft 
seal may be removed later when the quill is out of 
. the housing. 95 


4 









S 


ШЕТ”, 


USE A PUNCH - % 

ТО DRIVE THE \\ 9 
INPUT SHAFT OIL | 
SEAL FROM THE 









SLIDE HAMMER 






7 Т50Т-100-А ОН EQUIVALENT COUNTERSHAFT 
| ‚ AND INTERNAL PULLER FRONT BEARING 
| | | ү D80L-943-A OR EQUIVALENT OUTER RACE C8723-1A | 








7. If required, remove the fluid drain and fill plugs 
from the front case. 





N ç 


C8745-1A 


4. |f required, carefully tap the quill from the front 
case using a soft mallet. | z 


. Remove the O-ring from the quill. Remove the 
oil seal if not already removed. 


С8747-А | 
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SUBASSEMBLIES. (Continued) 


8. If еня, remove the sealing caps and three | | 


Sd rail detents from the поп; сазе. 


SHIFT 
RAIL DETENTS 


mE C8713-1A 


9. If БЕТЕР remove the roll pins that t hold the 


5th-reverse interlock plate from their bores in 
the front case just below the gearshift housing. 


' SMALLER 
` ROLL PIN 


` 5TH-REVERSE 


‚ INTERLOCK PLATE | 
ROLL PINS C8748-1A 
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10. If required, remove the central shift гай needle. 


bearing from the front case using Slide.Hammer 
T50T-100-A or equivalent and aind Hole Puller 
D80L-100-Q or L. 


BLIND HOLE 
PULLER | 


D80L-100-Q 
OR EQUIVALENT 


eJ 

/ SLIDE HAMMER 
T50T-100-A 
OR EQUIVALENT 


- Assembly 


1.. If they were removed, tap the 5th-reverse- той 
pins into their bores іп the front case until the 
bigger one bottoms out (sticks out 

approximately 8mm (.315 inch); the small one 
sticks out 4- 5mm (.158- 197 inch). Do not aw 
it to bottom out. 


ya SMALLER | 
ROLL PIN || 


5TH-REVERSE 
INTERLOCK PLATE 22m 
ROLL PINS C8748-1A 
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SUBASSEMBLIES (Continued) | 










. Insert the three shift rail detent bolts into their ` 
. respective bores in the front case. They must 
seat in the detents in their respective shift rails 
and must move freely when in their installed 
- positions. mE du 


. Heat the front case in. the area of the central 
‚ Shift rail bearing’ bore to :160°С. (320?F) with | 
Rotunda Heat Gun 107-00300 or equivalent. 

Drive the bearing sleeve in with needle bearing . 

replacer T87T-7025-DH and Driver Handle 
T80T-4000-W or equivalent until it is flush with 
the surface of the Боге. . 
























. SHIFT. 
RAIL DETENTS ` 





ӘНІМЕН HANDLE ` NEEDLE BEARING 
T80T-4000-W REPLACER 





_T87T-7025-DH 











C8713-1A 


3. И removed, install the drain and fill plugs into ` 
the front. case. Tighten to 40 М-т (29 ft-lbs) - 
- (These torque values apply to a cold housing). 







С8751ЛА ` 
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SUBASSEMBLIES (Continued) 


Position the quill in the housing in such a way . 
that the lug in the quill is in alignment with the 
recess in the housing. Push the quill in until it 

. bottoms against its bore in the housing. | 


DRIVER HANDLE ` 
T80T-4000-W . ` 
OR EQUIVALENT 


INPUT SHAFT 
SEAL INSTALLER 
T87T-7025-EH 
OR EQUIVALENT 
QUILL MUST | Б 
ALIGN WITH 
RECESS IN HOUSING 


C8753-1A 


a". 


. . Heat up the mounting bore in the front case for 
the taper roller bearing outer race of the 
countershaft to 160°C (320°F) with Rotunda 
Heat Gun 107-00300 or equivalent. | 


Position the shim with proper thickness п the 
bore. Using Driver Handle T80T-4000-W or 
equivalent and Bearing Cup Replacer Т7ЗТ- 
 4222-А or equivalent, drive the countershaft 


bearing outer race in until it seats against the 
stop in the case. Е 


DRIVER | 
HANDLE 
T80T-4000-W 
OR EQUIVALENT 








Position the seal in the front case. Using Driver - 
Handle T80T-4000-W or equivalent and Input 
Shaft Seal Installer T87T-7025-EH or 
equivalent, drive in the seal until it seats against ` 
its stop in the quill. с" 


CAUTION: If the countershaft, input shaft, 
mainshaft or one or more tapered roller bearing 
has been replaced, it is mandatory that the 
tapered roller bearings be adjusted to obtain a 
preload of 0.02 to 0.11mm (0.00079 to 0.00343 
inch). Refer to adjustments in this section for 
procedure. i i "ES 





о 
O 






О 
J 


О J/BEARING 
< CUP 


REPLACER 
T73T-4222-A 
OR EQUIVALENT 









COUNTERSHAFT FRONT . 
BEARING OUTER RACE AND SHIM 
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SUBASSEMBLIES (Continued) . . 


| .10. Heat the front case іп the area of the input shaft - 


tapered roller bearing outer race to 160°С 
(320°F) with Rotunda Heat Gun 107- 00300 or 


equivalent. — | | 


Position the correct shim/sealing disc pack in 
the bore for the input shaft bearing outer race. 
Using driver handle. T80T-4000-W or equivalent 
and Mainshaft Bearing Cup Replacer T87T- 


until it seats its stop in the Боге. | 


DRIVER 
HANDLE 
; T80T-4000-W 
| OR EQUIVALENT 


INPUT SHAFT 
BEARING CUP 
REPLACER 
T87T-7025-PH 
OR EQUIVALENT  cCg755-1A 





INPUT SHAFT 
BEARING . 
OUTER RACE | 


Mainshaft | 
Disassembly 


1. 


Clamp the output end of the main shaft firmly in 
а vise. ` ñ 


NOTE: Use brass pads or equivalent to prevent 
damage. po | ` 


ue. 


Remove the 4th synchronizer ring from the 3rd- 
4th synchronizer assembly. ` 


3RD-4TH 
SYNCHRONIZER 


" 4TH . 
SYNCHRONIZER RING 
| - ASSEMBLY 


C8756-1A | 
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7025-PH or equivalent, drive the bearing cup in 











. OR EQUIVALENT 


* OR EQUIVALENT 












4. Remove the 3rd-4th gear sliding sleeve from 


.assembly to catch the compression springs, 


‘when the sliding sleeves are removed. 


16-34-37 





.- Place the Bearing Collets T87T-7025-FH or 
. equivalent on either side of the mainshaft front 
' «bearing. Position the Puller Tube T77J-7025-B 
or equivalent in the. collets. Pass the Collet 
Retaining Ring, T75L-7025-G or equivalent 
over the Puller and into the collets so they 
clamp firmly to the bearing. Pull the bearing 
from the mainshaft. I | 












COLLET 
RETAINING 
IN 


RING“ ` = 
Т751-7025-6 — {|= [ 














` PULLER 
TUBE 
T77J-7025-B 





COLLET HALVES 
T87T-7025-FH 
OR EQUIVALENT 





.. C8757-1A 






- ` the mainshaft. _ | | 
"CAUTION: Place a cloth around the synchronizer 





pressure pieces and balls that will be released 









3RD-4TH GEAR 
SLIDING SLEEV 


DAMM 





S eff 


ШШ 


LACE А CLOTH AROUND 
SYNCHRONIZER 
ASSEMBLY TO CATCH 
COMPRESSION SPRINGS, 
. PRESSURE PIECES AND BALLS 
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|. SUBASSEMBLIES (Continued) 


; ove the 3rd gear caged needle rollers from 


9. Remove the synchronizer ring: from the e 
p 295 ras e mainshaft. 


mainshaft 3rd gea 


— 


/ AU 





Ызалы қаған а aie 





. | 12. Lift the 1st:2nd gear sliding sleeve up as far as it 
| will slide.. — mE | 

13. Position the Collet Retaining Ring T87T-7025- 

| OH or equivalent over the main shaft and let it 





| st on ear | 
_| 14. Position the two collet halves, T87T-7025-MH. | | 
| r equivalent so they seat іп the groove іп the 


| 10. Remove the 3rd gear from the mainshaft. -2nd sliding sleeve. Pass the retaining ring 
| EAE. nd. secure 





AINSHAFT 


| ее == ВО СЕАВ 
о о ; Е 











SLIDING | 
SLEEVE 
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POSITION COLLET :. | | | 
ALVES T87T -7025-МН ГТ 
SO THEY SEAT IN THE ` ` | 
IN THE 1ST-2ND Е 
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SUBASSEMBLIES (Continued) 


15. Position Shaft Protector D80L-625-4 -or 
equivalent on the end of the mainshaft. Position 
the Three-Jaw Puller D80L-1013-A or 


equivalent on the collet retaining ring and pull .. 


the 1st- 2nd sliding sleeve, 2nd gear, thrust 
washer, and 3rd gear bearing inner race from 
the mainshaft. 


CAUTION: Position a cloth around the 1st-2nd 
synchronizer body to catch the springs, 
pressure pieces and balls that will be released 
when the sliding sleeve clears the 1st-2nd 
synchronizer body. 


3 JAW PULLER 
D80L-1013-A __ 
OR EQUIVALENT 


|j 


IU LM 


LA 


SHAFT PROTECTOR 
D80L-625-4 
OR EQUIVALENT 


3RD GEAR BEARING 
INNER RACE 





THRUST 
WASHER ` 


l- ЗАО GEAR 


1ST-2ND 
SLIDING 
SLEEVE 


| 
BLACE A CLOTH | 
AROUND 1ST-2ND SYNCHRONIZER 
BODY TO CATCH THE SPRINGS, 
PRESSURE PIECES AND BALLS 
THAT WILL BE RELEASED C8767-1A 





16. Remove the snap ring retaining the 1st-2nd 
synchronizer body to the mainshaft. 


1ST-2ND 
: SYNCHRONIZER 





17. Reposition the mainshaft in the vise so that thé 
output end of the shaft is now facing up. 


NOTE: Use brass pads or equivalent to prevent 
damage. 


NOTE: On 4x4 versions and F-Super Duty versions, | 
a snap ring retaining the taper roller bearing inner 
race should be removed. 


18. Position a bearing gripper such as D81L-4220- 
A on the mainshaft rear tapered roller bearing. 
The gripper used must pull. the bearing 
assembly by the shoulder of the қарагер rollers, 
not from the bearing cage. 


CAUTION: Failure to use a bearing gripper will 
destroy the bearing. 


19. Position Three-Jaw: Puller D80L- 1013- A or 
equivalent on the bearing gripper and pull the 
mainshaft rear tapered roller bearing from the 
mainshaft. 








. THREE-JAW 

. .PULLER 
D80L-1013-A N 
OR EQUIVALENT 


BEARING GRIPPER 
D81L-4220-A 
OR EQUIVALENT 


C8769-1B 
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SUBASSEMBLIES (Continued) 















23.. Remove the snap ring retaining the 5th-reverse 
. synchronizer body to the mainshaft. 





20. Remove the 5th gear from the mainshaft. 


| 21. Remove the 5th gear caged needle rollers from 
the mainshaft. . | 







H —— 
Savena 


om | 5TH 


е в, Чата ата Ыы 











#9 
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‚ 24. Remove the 5th-reverse sliding sleeve. 


CAUTION: Position a cloth around the 5th-rev 

synchronizer body to catch the springs, 
> pressure pieces and balls that will be released 
' when the sliding sleeve clears the 5th-rev 


synchronizer body. : 


C8770-1A 








5TH/REVERSE 
Ru SLIDING SLEEVE 





. Remove the synchronizer ring from the 5th- 
reverse synchronizer. ` 





| Dus / 
ты мойып 
PLACE A CLOTH š 
AROUND THE 


V 
5TH/REVERSE Ñ ЖТ Т 
SYNCHRONIZER BODY” >” | \, i | 
_ TO CATC | 


H THE 





_ SPRINGS, PRESSURE . ig 
` PIECES AND BALLS > >- | C8773-1A 
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25. Place the Collet Retaining Ring T87T-7025-OH 
or equivalent over the mainshaft and let it rest 
on the 1st gear. Position the collet halves T87T- 
7025-NH. or. equivalent so the ridge rests 
between the synchronizer body and the 
synchronizer ring. Slide the retaining ring 
upwards around the collets to secure them in 

position. | | | 





27. Remove the synchronizer ring from the reverse ` |. 
gear. ' ps ялы. Мы 










REVERSE GEAR 
SYNCHRONIZER 
RING E 
















COLLET 
RETAINING 
RING 
T87T-7025-OH 
OR EQUIVALENT 








Qr А 
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ШІ ГТ 


ЩЙ ТЇШЇ 












sede, Чит 


| T87T-7025-NH li | 
ШІ ШШШ | 
. POSITION 
| COLLET HALVES N 
R | 


BETWEEN SYNCHRONIZE 
BODY AND SYNCHRONIZER 
RING 
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26. Position a Three Jaw Puller D80L-1013-A or 
equivalent on the collet retaining ring and pull 
the 5th-Reverse synchronizer body from the 

inshaft. | | | 







mai 








THREE-JAW 
PULLER | 
D80L-1013-A 

OR EQUIVALENT 









“ЛЇЇ! 


| | III 






БТН REVERSE 
— SYNCHRONIZER 
BODY | 





| 


ШШШ" 


J 


'  С8777МА | 





| С8775-1А 
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SUBASSEMBLIES есен 


` 29. Remove the reverse: gear omer needle 


bearings from the mainshaft. 


d D 
— ШШШ 
СЕАВ | ШЙ 
| g 
CAGED fne 
NEEDLE- 
BEARINGS 


DU 


| M) T | 
С8778-1А 


_ 30. Remove the mainshaft from the vise. Position 
the mainshaft іп a press as shown in the 
-illustration and press the 1st gear and the 1st- 
2nd gear synchronizer body from the mainshaft. 


CAUTION: Make sure mainshaft is ады 
supported. 


1ST-2ND GEAR 
` #SYNCHRONIZER 
BODY 


mm 


NA | 


`` C8779-1A 


31. An alternate method is to turn the mainshaft 

‚ over and clamp it at the output end. Position the 

jaws of Puller D8OL-1013-A or equivalent on the 

1st Gear and pull the 1st gear and the 1st-2nd 
synchronizer body from the mainshaft. 
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. .THREE-JAW 
PULLER | 
D80L-1013-A 
OR EQUIVALENT 


1ST-2ND 
SYNCHRONIZER 
BODY 


С8780-А 


32. Remove 1st gear the caged needle rollers from 
the mainshaft. 


1ST 

GEAR 
CAGED 
NEEDLE 
BEARINGS . 


ЩЇШД ШЙ 


C8781-1A . 


Assembly | 
1. Clamp the input end of the main shaft in a vise. 


NOTE: Use brass pads or equivalent to prevent 
damage. 


2. Place the reverse gear caged needle rollers on 
the mainshaft. 


3. Place the reverse gear on the mainshaft over 
the caged needle rollers. The clutching teeth on | 
the reverse gear must face upwards. 


DAVE GRAHAM INC. 2012 
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SUBASSEMBLIES (Continued) 


CAUTION: Before installing original 
synchronizer ring and synchronizer body, check 
for excessive wear. Refer to synchronizer ring/ 
synchronizer body wear check under Шадай. 
іп this section for жамы | 


. REVERSE 


ROLLERS 


ИИ ^ C8782-1A 





4. Position the reverse gear synchronizer ring on 
the taper of the reverse gear. 








ты Сш, 


ОЎ 
—@ 


REVERSE GEAR 
SYNCHRONIZER 
RING ON 


TAPER OF cll 
REVERSE GEAR. | ШИЙ 
CLUTCHING | 
TEETH 
SHOULD m 
FACE DOWN ` X 
C8783-1A 
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5. Heat the 5th-reverse synchronizer body with a 
Rotunda Gear Heater 130-00001, Heat Gun 
107-00300 or equivalent to 160°C (320°F). 


CAUTION: Do not heat synchronizer body for 
more than 15 minutes. 





6. Position the synchronizer body on the 


mainshaft splines so that side with the deeper 
hub on faces down and the short lugs on the | 
synchronizing ring engage in the gaps in the 
synchronizer body. Push or lightly tap the 
synchronizer body down until it stops. ` 


POSITION SYNCHRONIZER 
SO DEEPER HUB FACES 
DOWN AND GAPS ON 
SYNCHRONIZER BODY 
LINE UP WITH SHORT 


LUGS ON SYNCHRONIZER [| | | | 
= А | 


i 


D e 9 < o 
ае NS 
ы. RY 
AW 


ДУА: 


í 


С8785-1А 
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 SUBASSEMBLIES (Continued) 












Install the snap ring on the mainshaft next to the 
5th-reverse synchronizer body. The clearance 
between the snap ring and the synchronizer 
body should not be more than 0.1mm (0.004 
inch) with zero clearance preferable. | 


CAUTION: Make sure snap ring is free of burrs 
before checking clearance. | 












CLEARANCE 
BETWEEN 
SNAP RING 
AND SYNCHRONIZER 
SHOULD BE 
МО МОВЕ THAN 
0.1тт | 
(0.004 ІМ) 


Зенон ап 


` C8786-1A 


8. Check the reverse gear end play. Епа play must 
be between 0.15-0.35mm (0.006-0.014 inch). 


9. There are two grooves on.the 5th- reverse 

‚ Sliding sleeve. With the two grooves facing up, 

‚ position the sliding sleeve over the 

synchronizer body. In three positions on the 

sliding sleeve, three teeth have been cut away. 

Align these three areas with the three gaps In 

the synchronizer body and the three lugs on the 

synchronizer ring. Slide the sliding sleeve down 

ШШ rests against the reverse gear clutching 
teeth. | | 


POSITION SLIDING SLEEVE 
x WITH THE TWO 
‚ GROOVES FACING UP 





LINE UP AREAS 
WHERE TEETH ARE 
CUT AWAY ON SLIDING 
SLEEVE WITH GAPS ON 
. . SYNCHRONIZER BODY AND 
LUGS ON SYNCHRONIZER 
; C8787-18 
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10. Insert three compression springs with pressure 
pieces т the recesses of the synchronizer 
body. | | | 

CAUTION: If the original springs аге being 

replaced, inspect them before reuse. Refer to 

inspection in this section for procedure. 


11. Push back the pressure pieces with a 
screwdriver. Push in the balls with a screwdriver 
and slide the pressure piece so that it rests 

^X against the ball. 


COMPRESSION : 
PIECE AND 


QS 


А00: 2 


С8788-1А 


12. Place the 5th gear synchronizer ring on the 
synchronizer body. | 


NOTE: The short lugs on the synchronizer ring 
should be located over the gaps in the 5th-reverse 
synchronizer body. | | | 





5TH-REVERSE 
SYNCHRONIZER 


. С8771ЛА ` 
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SUBASSEMBLIES (Continued) | 


= ж 


13. Push the 5th gear synchronizer ring downwards . 
A while pulling the ші sleeve into the center 
еп 


PUSH SYNCHRONIZER 
RING DOWNWARD WHILE & 
PULLING = 
ео СЕРЕ iu: 


iG Um) 


| C8791-1A 





ia ШІП 
<; 


16. Heat the inner race of ds mainshaft rear taper | 
| roller bearing to 160*C. (320°F) with Rotunda 
_ Gear Heater 130-00001 ‘or equivalent. Place it 
on the main shaft and drive it on if necessary 
| until it seats against its stop on the mainshaft. ` 
| e f 
214. Place both Sth gear caged needle rollers on the ae ME. not heat the раан TE ort 


mainsh CAUTION: If necessary to drive the bearing on, 


‚ drive against the inner race only. Do not drive 
against the bearing cone. 


17. Check the end play of the 5th gear. End play. . | 
must be 0.006 to 0.014 in (0.15 to 0.35 mm). ` 


| NOTE: On 4x4 and F- Super Duty versions, fit an . 

| | additional retaining ring in the annular groove. ` 

a ae adjacent to the taper г bearing inner race. It . 
ee must have an end play of 0.0-0.1mm (0.0-0.004 
ROLLERS ` inch). Omm (0.0 inch) snoule be aimed for. | 








ОМАР 
RING 
(4х4 AND | A 
F-SUPER 


| VERSIONS (XY 
| ONLY) 





15. Install the 5th gear on the mainshaft over the 


caged needle rollers. . C8792-1A 
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mE SUBASSEMBLIES (Continued) 


| 18. Шш the mainshaft over and clamp it at the 
input end. 

| NOTE: Use brass pads or “equivalent to prevent 
damage. 


| 19. Place the в needie rollers for the 1st gear 


оп the mainshaft. © 


.20. Place the 1st gear over the needle rollers onthe | 


‚ mainshaft with the per facing up. 


Dum 


hs шшш | 


| 


— NEEDLE 
, ROLLERS 


"С8793-1А | 


š Place the 1st gear а ring on the . 
И taper of the ist gear. | 


Anm 


SYNCHRONIZER 
| RING ` 


M EE : 
EDS ІШІ =] 


ІШТІ 


EP Yi ЇЇ |, | 
ү 
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22. ‘Heat | the 1st-2nd synchronizer body to max. 
C (320°F) with Rotunda Gear Heater 130- 


00001 or equivalent. Position the synchronizer | - 


‚ body on the mainshaft splines so that the short 
^. . lugs on the synchronizing ring engage in the 
gaps in the synchronizer body. Push or lightly 
‘tap the synchronizer body down until it stops 
against the synchronizer ring. When proper 
installation is made, the word "ENGINE" will be 

` visible on the synchronizer body. 


- CAUTION: Do not heat the synchronizer body 
i Tor more than 15 minutes. 


ENGAGE > 
IN GAPS ОМ . 
* SYNCHRONIZER 
ODY КƏ” 


| С8795-1А 


| 23. сы а snap ring on the mainshaft next to the - 


nd synchronizer body. Clearance between |. 
E snap ring and the synchronizer body should 
. пої be more than 0.1 mm (0.004 in). 


. CAUTION: Make sure the snap ring is free of 
| burrs before installing and measuring end play. 


o> 
(Ї ТЇ 


ҮТ 


(77 jil! 
| ШЇЇ 
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‘SUBASSEMBLIES (Continued) 






Check the end play of the 1st gear. It must be 
m 0.15 and 0.35 mm (0.006 and 0.014 
In f Red $ 3 , 

25. Position. the sliding sleeve over the- 
synchronizer body with its tapered collar facing 
down (towards the output end of the mainshaft). 
In three positions on the sliding sleeve, three 
teeth have been cut away. Align these three ` 
areas with the three gaps in the synchronizer 

. body and the three lugs on the synchronizer 
ring. Slide the sliding sleeve down until it rests 
against the 1st gear. | 
















24. 





28. Place the 2nd gear synchroni 
2nd synchronizer body. 


NOTE: The short lugs on the-synchronizer. ring 
. should be located over. the gaps in the 1st-2nd 
synchronizer body. - -: | LN 





zer ring on the 1st- 


















КЄ > ° QNDGEAR ` — 
N (^. LASYNCHRONIZER- | 
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< > € >. 1066-08 ` | 
ии, SYNCHRONIZER 
= SS RING SHOULD ; | 
У GD Nin ENGAGE IN 
(M DN) GAPS IN 


T ә ч i | ` 
Ш-Н” SYNCHRONIZER ` 
— BODY ` 





ALIGN AREAS OF SLIDING SLEEVE ` 
WHERE TEETH ARE CUT 
AWAY WITH LUGS ON SYNCHRONIZER 
E RINGS AND GAPS ON 
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29. Push the synchronizer ring downwards while, 
pulling the sliding sleeve into the center | 
position. | IE S 





26. Insert three compression springs with pressure 
. pieces in the recesses of the synchronizer 
body.  . | | | í 
CAUTION: if the original springs are not being 
replaced, inspect them before reuse. Refer. to 
inspection in this section for procedure. 


‘27. Push: back the pressure pieces with а 
- screwdriver. Push in the balls with a screwdriver 
and slide the pressure piece so that it rests 
against the ball. | 











| . PUSH DOWN ОМ 
SECOND GEAR SYNCHRONIZER 
RING WHILE PULLING UP 
ON FIRST-SECOND SLIDING SLEEVE : 





PRESSU RE 
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30.. Place the caged needle rollers for the 2nd gear 
оп the mainshaft. 


31... Place the 2nd gear over thé needle boats on. 


- the mainshaft. The taper of: the 2nd gear must | 


р . P 1808 down on the mainshaft. 
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deem 
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"ROLLERS 


32. Heat the thrust washer to 160?C (320°F) with. 
. Rotunda Gear Heater 130-00001 or equivalent. 


1 CAUTION: Do not heat the washer for more than 
‚15 minutes. - 


' 33. Place the thrust washer on the mainshaft апа. 
. push it down until it seats against its stop on the 


shaft. If necessary, gently tap the washer to | 


I seat it. 


' THRUST ` 
WASHER 


ооа A AM 
ПШ 


ü ма 55-42 ZF Manual Transmission . 


AS 


ZA 
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.| 34. Heat the 3rd gear bearing inner race to 160°C . 


(320?F) with Rotunda Gear Heater: 130- 00001 
or equivalent. : 


CAUTION: Don not heat the race fori more than 15 


minutes. 


35. Place the race. on the mainshaft and push it 
down until it seats against.its stop on the shaft. 
| Af necessary, gently р! the race to ШШ, seat it. 


3RD GEAR 
eee INNER 


C8802-1A . 


36. Check the end Үй of the.2nd gear. It must' be | 
between 0.15-0.45mm (0.006-0.017 іп). 


‚ 37. After the 3rd gear bearing inner race has fully 


_ Cooled, DEC the 3rd gear xd needle rollers | 
f ОМО il > | | | 


MAINSHAFT 
3RD GEAR. 

— CAGED 
NEEDLE `: ` 
ROLLERS 


C8765-1A 
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SUBASSEMBLIES (Continued) 














40. Heat the 3rd-4th synchronizer body with 
Rotunda Gear Heater 130-00001 or equivalent 

to max. 160°C (320°F). Position the 
synchronizer body on the mainshaft splines so 
that the short lugs on the synchronizing ring 
engage in the gaps in the synchronizer body. 
Push or lightly tap the synchronizer body down 
until it stops against the synchronizer ring. The 
recess in the synchronizer' body must face 


38. Place the 3rd gear over the needle rollers on 
the mainshaft. The taper of the 3rd gear must 








MAINSHAFT 
3RD GEAR 







< 





СУУ, 


sassa aa 


CAUTION: Do not heat the synchronizer body 
for more than 15 minutes. | 











саак. 





жа 






Ааа, 3RD-4TH GEAR 






E misit SYNCHRONIZER 
n | В 
= CAUTE Sua x MUST LINE . 
“ea usa UP WITH LUGS ON 


К NCHRONIZER 


QL ÁN 
SY 
| RING 


Л 
) y | 
< ША 













39. Place the 3rd gear synchronizer ring on the 
taper of the 3rd gear. 


C8803-1A 






Тр 


е-е ІШІ 






41. Install a snap ring on the mainshaft next to the 
3rd-4th synchronizer body. Clearance between 
the snap ring and the synchronizer body should 
not be more than 0.1 mm (0.004 іп). *- 


CAUTION: Make sure the snap ring is free of 
burrs before installing and measuring end play. 


















Чат lips 
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SUBASSEMBLIES (Continued) 


42. Check the end play of the 3rd gear. № must be 
between 0.15 and 0.35 mm (0.006 and 0.014 







in). 










3RD-4TH 
SYNCHRONIZER BODY 
E SNAP RING 





















| ІШІ; = Me 
1. 
















43. Position the sliding sleeve over the 
synchronizer body with the smaller of the two 
grooves facing down. In three positions on the 
sliding sleeve, three teeth have been cut away. 

‚ Align these three areas with the three gaps in 
the synchronizer body and the three lugs on the . 
synchronizer ring. Slide the sliding sleeve down 
until it rests against the 3rd gear. | 












GROOVE MUST 
FACE DOWN 





44 2-0 Ше 


» 


САД ПЕ 
АДЫ | 






ШІП, 


AWAY WITH GAPS ON SYNCHRONIZER 
BODY AND LUGS ON SYNCHRONIZER RING 


BN RIP 
e 









44. Insert three compression springs with pressure 
pieces in the recesses of the synchronizer 
body. | 


CAUTION: И the original springs are being 
replaced, inspect them before reuse. Refer to 
inspection in this section for procedure. 


45. Push back the pressure pieces with a 


screwdriver. Push in the balls with a screwdriver 
and slide the pressure piece So that it rests 
against the ball. m | 


PRESURE PIECES 
АМО: SPRINGS 


C8805-1A 


46. Place the 4th gear synchronizer ring on the 
synchronizer body. ` Т. | 
Note: The short lugs on the synchronizer ring should 
е over the gaps т the 3rd-4th synchronizer : 
ody. жағы 5:4 


ЕАК | атн СЕАВ 


SYNCHRONIZER 
RING ` 





е < ЗОВИ LUGS ОМ 
` Ши — uu 2 RING SHOULD 
S BE OVER GAPS 


3 UN, 
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SUBASSEMBLIES (Continued) 















47. Push the synchronizer ring downwards while 
pulling the sliding sleeve into: the center. 
position. | Ve ` = 


. PUSH DOWN ON 
SYNCHRONIZER RING 
WHILE PULLNG UP 
ON-SLIDING SLEEVE 


= | 
54 c _ 





a 


TEEN 


| | 
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48. Heat the inner race of the mainshaft front taper 
roller bearing to 160°C (320°F) with Rotunda 
Gear Heater 130-00001 or equivalent. Place it 
on the main shaft and drive it on if necessary 
until it seats against its stop on the mainshaft. 


CAUTION: Do not heat the bearing for more than 
15 minutes. : 


CAUTION: If necessary to drive the bearing оп, 
drive against the inner race only. Do not drive 
against the bearing cone. ` T | 


An alternate method is to press the bearing on 
using Bearing Cone Replacer T85T-4621-AH. 






~ 






16-34-52 


' Input Shaft 


Disassembly 


1. Position the two Collet Halves (44803 and 
. 44797) of the Universal Bearing Remover Set 
D81L-4220-A or equivalent around the input 
shaft bearing cone. Install the Pulling Tube 
Assembly on the collet halves and pull the input | 
shaft bearing from the input shaft. 


"PULLING 
TUBE 
ASSEMBLY 

,D81L-4220-A 


COLLET 
HALVES 

. 44803 AND. 
44797 


'C8809-1A 





Assembly 


CAUTION: Inspect the surface of the input shaft - 
in the area of the bearing race to make sure it is 
smooth and free of burrs. Also inspect the 
condition of the guide splines. 


Place the bearing on the input shaft. 


Place Bearing Cone Replacer T85T-4621-AH 
over the bearing. Я 


Position the shaft, bearing, and bearing cone 


replacer in Press Plate T75L-1165-B as shown | 
in the illustration. | | 


CAUTION: Ensure that the pocket bearing oil 
baffle is fully installed and not damaged. 
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SUBASSEMBLIES (Continued) 


4. Press the bearing on until it seats against its · 
“step on the shaft. | | 


BEARING CONE 
REPLACER . 
7 T85T-4621-AH 


PRESS: 
i PLATE 
T75L-1165-B ` 


*. Ы ж? 
бы шул, š 
dh 


wi | | 2 — C8810-1A 


5. Analternate method i 15:10 heat the inner race of 


the input shaft tapered roller bearing to 160°C | 


(320°F) with Rotunda Gear Heater 130-00001, 
. Heat Gun 107-00300 or equivalent and fit it on 

the input shaft. If necessary, use a suitable tool 
.to seat the bearing against its stop. 


CAUTION: Do not heat the bearing for more than 
15 minutes. 


CAUTION: If necessary to drive the bearing on, 
~ drive against the inner race only. Do not drive 
against the bearing cone. 





C8811-1A 





Any time the transmission is serviced check te | 


| following items: 


e Confirm that the ой baffle iS installed in. е input ` 
shaft synchronizer cone recess. 


Visually inspect the oil baffle for.tears or damage. 


The oil baffle lip is recéssed 6mm (+1 -0) [0.24 in. 
(+0.04 .- 0)] below the synchronizer cone edge. : 


Ши baffle fits tight and cannot be moved by 
-han | 


The three lubrication holés in the input shaft ‹ are 
free of any obstruction. ` 


The oil channel (in the main TAS to the input 
shaft bearing ‘is free of any obstruction. 


The oil retainer ring (part of the shim pack) behind 
the outer race ‘of the PE Adi is free of 
‚ damage. 


The synchronizer: body. snap ring forward of the 
3/4 synchronizer package. on the mainshaft i is in 
position. ` | | 


SYNCHRONIZER _ 
| СОМЕ | 


6mm (410 — 0mm) 
` 0.24 IN. (40.040 —O.IN.)> | 


OIL BAFFLE 


` TAPERED ROLLER BEARING 
—— “POCKET BEARING". 


A INPUT SHAFT 


OIL BAFFLE INSTALLATION 


Countershaft _ 


NOTE: Do not attempt service procedures on the ІШ 
countershaft. It is serviced as an assembly. | 
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SPECIFICATIONS 
PRE-LOAD SPECIFICATIONS à NE: | E T | ы 7474 
[men  — ОО ООО 
[input Shaft and Main Shaft [000 [дм 
[Meinshaft Reverse бе Долвозв — . [00590098 À 
ІСІЛГІГІС” — — — — — [0103 —  . [60800098 À 
[WiwmhzdGer __ [04505 [би 
Mainshaft 3rd Gear | E 
Mainshaft 4th Gear a _ [050% ._ [00059100178 o 
Mainshaft Synchronizer Body Retention Rings z | AE л  ..- [00094 . |  . | 


CC8825-2A 





. SPECIAL TOOLS 





















эжи mi, ҰЯҢ [ет —— — — | | 
“тет-ливен | Rear Seal Repar | тети mee — 5 | 
“тет-ивон | Rear Seal Remover " memes — — 
p S = 
“төтглавЕн | Front Seal Бей: | mase [юйю || 
Bearing Coles Рак | “тпуливв — [Fue — || 
(Беттен — — [SwtRodsupot — — | таяна — ООО 
TOTT TOMH 
“тет-ивон | Colet Retaining Aig [її | Tans: Puers O] 
обла | Bearing Spir — | 
палев | Press Pi | о |Әмнеме — 
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SPECIFICATIONS (Continued) 





Wire Diameter 






MRNA ARUM 


“ 
. 
Д . ° 
° 
. ° . 
. H ` 
°' . . . 
. 
. ” 
` | CC8829 2B 
. . . 






. PRESS-OFF AND PRESS-ON PRESSURES AND MOUNTING TEMPERATURES 


[an 

.| Synchronizer Bodies m , | BENE 
Thrust Washer | | 
| Needle Bearing Inner Васе ` 
Bearing Outer Race in Cover 
Ball Bearing Sleeve in Cover. 
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16-80-1 Borg-Warner 13-56 Electronic Shift Transfer Case 16-80-1 
SECTION 16-80 Borg-Warner 13-56 Electronic 
. Shift Transfer Case 
SUBJECT PAGE  SUBJECT PAGE 
DESCRIPTION - DISASSEMBLY AND ASSEMBLY ............. 16-80-10 
Electronic Shift Control System ............ 16-80-1 OPERATION T | 
Transfer Case ........................... 16-80-1 ` Electronic Shift Control System ............ 16-80-2 
DIAGNOSIS AND TESTING | 7 REMOVAL АМО INSTALLATION 
Eight-Wire Harness Connector ........... .. 16-80-5 Control Module .......................... 16-80-8 
Electric Shift Operations .................. 16-80-3 Electronic Shift Transfer Case ..... a aUe Т? 16-80-8 
Five-Wire Harness Connector ......... crs 16-80-4 Rear Or Front Output Shaft Oil Seals ...... . 16-80-10 
Main Feed Connector Circuits ....... Г...... 16-80-6 SPECIFICATIONS ......................... 16-80-23 
Mechanical Operations .................... 16-80-3 VEHICLE APPLICATION ..................... 16-80-1 


Transfer Case Feed Harness Circuits ........ 16-80-6 


VEHICLE APPLICATION | 


Bronco (4x4) with Automatic Transmission Only. 





DESCRIPTION - 


. 


Transfer Case 


The Borg-Warner 13-56 Electronic Shift Transfer . 


Case is used on Bronco (4x4) vehicles with 
Automatic Transmission only. The transfer case 
transfers power from the transmission to the rear 
axle, and also to the front axle when electronically 
actuated. | | | | 


_ Electronic Shift Control System 


This system consists of a two rocker switch 
control system, an electronic control module, an 
electric shift motor with an integral shift position 
sensor, and a speed sensor. | | 






Rocker Switch Control System 


There are two госКег control switches located on 
the lower right hand corner of the instrument panel 
for fingertip shift control. The two switches are 
mounted horizontally and are identified as ''4x4'' 
and ''low range''. Two indicator bar lamps are 
located in the instrument cluster over the 
speedometer. 

















Electronic Control Module 


right hand cowl side, controls the operation of the 
transfer case in response to inputs to the 
pushbutton control by the vehicle operator.. ` 












‚ Speed Sensor ` 








The :electronic. control module, located on the - | 









The speed sensor, mounted to the rear of the 
transfer case, tells the electronic control module the 
proper speed to shift the transfer case. | 


Shift Position Sensor 


The shift position sensor, an integral part of the 
electric shift motor, tells the electronic control 
module the shift position of the transfer case. 










Electric Shift Motor. 


The electric shift motor, mounted externally at the 
rear of the transfer case, drives a rotary helical cam 
which moves the 2W-4W shift fork and 4H-4L 
reduction shift fork to the selected vehicle drive 
position. "o | 


SWITCH 
ELECTRONIC SWITCH CONTROL 


С7426-1А 
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DESCRIPTION (Continued) 





TRANSMISSION | 
АМО EXTENSION TO REAR 
HOUSING AXLE 


TRANSFER 


TO FRONT 
AXLE 
. PLATE 
FRONT VIEW 


OPERATION 


Mechanical Operation 


. In the 4x2 mode, torque from the transmission is | 


transferred to the front input shaft, which in turn 
. drives the rear output shaft that drives the rear axle. 


The 2W-4W shift is accomplished when the 
2W-4W shift fork moves the 2W-4W lockup collar to 
engage the front drive sprocket on the output shaft 
splines. The front drive sprocket turns the chain, 
. which turns the front output shaft driven sprocket on 
the splined front output shaft and the front 
driveshaft. | 


Тһе high-low shift is accomplished when the high- 
low shift fork moves the high-low lockup collar to 
engage the planetary gearset assembly to the 
. output shaft. Torque from the input shaft is then 
transferred through the sun gear, which then turns 
the planetary gearset. The planetary gearset, which 
. is now engaged to the output shaft, provides the 
gear reduction. К ws | 


Electronic Shift Operation | | 


The transfer case is equipped with a magnetic 
. clutch, similar to an air conditioning compressor 
clutch, which is located inside the transfer case 
adjacent to the 2W-4W shift collar. The clutch is 
' used to spin up the front. drive system from zero to 
vehicle speed in milliseconds. This spin-up allows 
the shift between 2-high and 4-high to be made at 
any vehicle speed. When the transfer case rear and 
front output shafts reach synchronous speed, the 
spring loaded shift collar mechanically engages the 
mainshaft hub to the chain drive sprocket and the 
magnetic clutch is then deactivated. Shifts between 
4-high and 4-low can only occur with the clutch 
interlock or transmission safety switches: closed. 
The vehicle's speed must also be within specified 
limits as determined by the transfer case speed 
sensor (3 mph or under). ` Й 
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SHIFT | 
ELECTRIC ° CONNECTOR ` POSITION E cod 
SHIFT MOTOR MOUNTING ` x 
| BRACKET SENSOR ғы ҮОКЕ 


DRAIN — WIRING ` ! ; 
PLUG HARNESS - pes | SENSOR 


CONNECTOR REAR VIEW ` 
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When the operator selects the drive combination 
through the pushbutton control, an electric motor 
turns a helical-cam, which is linked to the high-low 
and 2W-4W shift forks through fork-mounted roller 
bushing assemblies. As the electric motor turns the 
helical-cam, the high-low fork bushing rides in a 
slotted lobe in the cam to make the low-high or high- 


- low range change; and the 2W-4W fork bushing 


rides on lobes at the end of the cam to make the 
2W-4W or 4W-2W shift. га 


Тһе unit is lubricated Бу а positive displacement 
oil pump that channels oil through the bores in the 
transfer case output shaft. 






Electronic Shift Control System 


In operation, when a control switch in the 
instrument panel is depressed, the Electronic 
Control Module will analyze information from the 
transfer case Shift Position Sensor to verify its 
current position. It also will analyze'input information 
from the Speed Sensor and the Clutch Interlock 


. Switch (or Neutral: Safety Switch depending upon 


transmission application). If all the design conditions 
of the system are met, the Electronic Control . 
Module. will command the Electric. Shift Motor to 
execute the desired function. After the shift takes 
place and the motor is turned off, the Electronic 
Control Module will again look at the inputs from the 
Shift Position Sensor to determine if the transfer 
case is in the position that the operator selected. 
Finally, the Electronic Control Module will illuminate 
the shift indication bar lamps located below the 
instrument cluster to indicate that the desired 
function has been completed. . · | 
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DIAGNOSIS AND TESTING 


Mechanical Operations 


For mechanical diagnosis and testing procedures, 
refer to Section 16-10, . мепа Manual 
Transmission Service. 


Electric Shift Operations 


If the system operates improperly, or will not - 


operate at all, a problem. could exist in a control 
^switch, the Electronic Control Module, the Speed 
Sensor, the Electric Shift Motor, the 'Electro- 
Magnetic Clutch Assembly or the interconnecting 
wiring. | 


' Use the Бына guidelines and test procedures 
to assist in locating the cause of a problem. | 


| Circuit Protection | 


The battery feed circuit, through a circuit breaker, 
provides memory capability for me: electronic 
control module. 


Ignition "RUN" and. "АСС" feed circuits, through 
a fuse, provide power for the switches and the 
electric shift motor. 


The headlamp dimmer circuit TM power for 
nighttime illumination of the switches located in the 
instrument panel.. 


Control Module Self-Test . 


The Electronic Control Module has a апр 
capability ої {$ own circuitry. The self-test 
' procedure is as follows: г 


Remove the Five Wire Connector a the 


Eight-Wire Connector from the Electronic 


Control Module. = 
Turn the ignition switch to the "RUN" position. 


Activate the Self-Test switch and note the 
result: A flashing indicator lamp (approximately 
one flash per second) indicates that the control 
module is functioning properly. A steady 


indicator lamp indicates that the control module 


is moperauve and must be replaced. 


Control Module Circuits 5 
There аге three wiring harnesses connected to 


the Electronic Control Module: the Eight-Wire Pigtail ` x 


Harness Connector; the Five-Wire Harness 
Connector; and the Eight-Wire Harness Connector. 
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_ То check the integrity of these circuits; disconnect 


the harnesses from the Electronic Control Module х 


апа PERON the following checks: 


TRANSMISSION MOUNTING 
MODULE-7E453 PLATE. 


NUT:N621905-S2 


GROUND SCREW 


. SCREW-381801: ^ 
- * (2 REQ’D) . | 
Эр. p 8 С7428-1А | 


Eight-Wire Pigtail Harness Connector 


1. Connect a voltmeter between terminal 8 and 
. ground. The voltmeter should indicate battery 
voltage at all times.. 23 


. Connect a voltmeter between terminal 7 and 
" ground. Then turn the ignition switch to the; 
"RUN" position. The voltmeter should. then 
- indicate battery voltage. 


‘CAUTION: In the following sections where the 


usage of an ohmmeter is specified, always . 


` remember that an ohmmeter should NEVER be 


connected into а "live" or powered circuit. Ifthe’ . 
ohmmeter is subjected to a powered circuit, 
severe damage will be done to the instrument. 
The vehicie's battery should be. disconnected 
before performing checks on any circuit with an 


 ohmmeter to prevent any accidental damage to 
. the instrument. 


3. Connect ап spinner Rotunda- Number 007- 

_ 00001 between terminal 6 апа ground. The 

ohmmeter should indicate a "low" resistance 
value (less шап 10 ohms). - | 
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DIAGNOSIS AND TESTING (Continued) 


4 Comedi an ohmmeter bétween terminals 4 aid 
- 5 of the wiring harness connector. Тһе 


ohmmeter should indicate. a "low" resistance | 


value (less than 10 ohms). 


5. Connect an ohmmeter between terminal 3 and 
| ground. The ohmmeter should indicate 0 ohms. 


| 6. Connect ап ohmmeter bétween terminal 2 апа |. 


round ше ohmmeter should indicate 0 ohms. 


| EIGHT-WIRE PIGTAIL HARNESS CONNECTOR 
i (Е25В-14489-6В) ! " 





















Transfer Case Motor 
` Control (Clockwise) | 
. 2H-4H-4L ` 


Transfer Case Motor: < 
Control - | 
(Counterclockwise) 
4L-4H-2H 7. 


- Electro-Magnetic Clutch 


. Bm: | eed). 
‚|; WP 














\ - Ignition Run and 
d ‚1. Accessory Feed (Fused) 


Battery Feed’ on 
Breaker) ` 





i CC6599-1A 










.Five-Wire Harness Connector 


1. ` Connect an ohmmeter between terminals 1 and ` 
. 2. Then depress the 4x4 (2H-4H) switch in the 
Overhead Roof Console. The ohmmeter should 
indicate a very "low" resistance value (less 
-than 50 ohms) while the switch is being 
depressed. : 


2. Connect an ohmmeter between terminals 1 and | 
. 9. Then depress the "Low Range'' switch to the. . 
., fight of the steering column. The ohmmeter. 
° should indicate a very "low" resistance value. 
(less than 50 Sms while the Wie) is being 
depressed. 


3. Connect a test lead ВИЗОЙ terminal 4 апа 
. ground. Turn the ignition switch to the НОМ" 
position and observe the: Overhead Roof 
Console. The lamp in the Overhead Roof 
Console Low Range Bar should illuminate. 


4. Connect a test lead between. terminal number 
five and ground. Turn the ignition switch to the 
"НОМ" position and observe the Overhead 
Roof Console. The lamp in the Overhead Roof 
ohne 4x4 Ваг should illuminate. : 


FIVE-WIRE HARNESS CONNECTOR i 
| On ss P 


JT. as ` 


. № 









| 
‘Code’ Function | Ta 
КЕП as 
—: | m | xm [sse — — 
з | 78  [OrgitBu | Low Range Switch | 
4 | 22 | š 
— d Ды 
















ШІЛ | Low Rango Lgm 


7 5 ЕСІ 
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DIAGNOSIS AND TESTING (Continued) 


Eight-Wire Harness Connector 


1. 






Connect an ohmmeter between terminal 1 апа ` 


ground. On a vehicle equipped with a manual 
transmission, depress the clutch pedal and 
observe the ohmmeter. The ohmmeter should 
indicate a "low" resistance (less than 50 ohms) 
while the clutch pedal is being depressed. If the 


vehicle is equipped with an automatic . 


transmission, shift the transmission into the 
"NEUTRAL'' position and observe the 
ohmmeter. The ohmmeter should indicate a 


."low"' resistance (less than 50 ohms) while the 
transmission selector lever is in the’ 


"NEUTRAL" position. 


2. Connect an ohmmeter between terminals 2 and 
З. The ohmmeter should indicate a "low" 
resistance reading (200-350 ohms). This will 
check the continuity of the speed sensor that is 
located in the transfer case. The speed sensor 
picks up the rotating speed of the output shaft 
from two notches that are cut in opposite sides 
of the outer ring of the clutch housing assembly. 


3. Соппесі an ohmmeter between terminal 8 and 
terminals 4, 5, 6, and 7, respectively. Refer to 
the chart below for the appropriate ohmmeter 
readings in each transfer case position. | | 


EIGHT-WIRE HARNESS CONNECTOR 
(EAEB-14489-SA) — 





Manual Transmission 
Clutch Interlock Switch 


Automatic Transmission | ` 
Neutral Safety Switch 


æ 
1 
* 


Speed Sensor (Feed) 


Wire #5, Contact Plate 
Position Sensor in 
Transfer Case | 


Wire #4, Contact Plate 
Position Sensor in 
Transfer Case | 


— . | Wire #3, Contact Plate 


Position Sensor in | (| 
| Transfer Case | 


Wire #2, Contact Plate 
Position Sensor м . - 
Transfer Case 








Meter Reading From  . 
| Terminal #8 to #4 


_ | Wire#1, Contact Plate 
| .| Position Sensor in 
Transfer Case . |- 







Ohmmeter 
Connection 






s| | = 
Meter Reading From ЧАН 
| Meter Reading From 

Terminal #8 to #6 

Meter Reading From 

Terminal #8 to #7 
NOTE: SHORT is a “low” resistance reading on the ohmmeter 

(zero. ohms). | 


OPEN is а “high” resistance reading on the ohmmeter 
(infinity. — ' ro 


CC6601-2A | 
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16-80-6 | ЕС Borg-Warner 13-56 Electronic Shift Transfer Case Же | 16-80-6 
DIAGNOSIS AND TESTING (Continued) 


Main Feed Connector Circuits | 
The Electronic "Touch Drive" Four Wheel Drive 

System Main: Feed Connector to the instrument. 

panel harness connector is located near the middle 


‘of the instrument.panel. 


— ' MAIN FEED CONNECTOR 
.  (09ТВ-14489-АА) ` 


= 


.. This. connector contains the following inputs to - | 
the system: . ^ — 905, | mx 
1. The battery feed: circuit through a ‘circuit. 
: breaker. provides memory capability for the . 
. electronic control module. ` - “ 10% WS. 
| 2. ` Ignition "НОМ" and "АСС" feed circuits 

| through а fuse provide power for the switches . 

and the electric shift motor. ` 


1 


` 


3. Dome làmp feed circuits provide power for the | 
reading and map lamps. ЖОЕ 


|24. The side marker lamp. feed `сисий provides. | |... Е i с 
-= power for nighttime illumination of the overhead | — zm 
roof console vehicle graphics. ` epee Sor 
5. Transmission interlock and safety switch feed | || .. . | Ignition Run-and 
.. circuits provide input to the,control module to .| |. to Red/Yel | Accessory Feed (Fused) 
|: help determine whether or not the "Low D | 21 
Е. " T | ``] (СІР (Used Only оп Automatic Transmission 
Range" position can be selected. u^ А Red/Wht | Neutral Safety Switch 
-6. Тһе chassis ground circuit provides grounding |. |. МИРЫ | Ignition Run and. | 
| | "Р | Accessory Feed (Fused) | ` 


capability for all-of the system components : | 


except for the "logic ground" of the control 
module, which is grounded separately. 


ШИК NE Lt Blu/Red | Side Marker Lamp (Feed 
O NE! Lt Grn/Yel | Dome Lamp (Feed) | 


` | Manual Transmission 
Red/Lt Blue} Clutch Interlock Switch | | 
AL | PC | ww. | Battery Feed (Circiut | 





| at 2... MOUNTING SET AAT. 7 (Used Only on 
' MODULE-7E453: "PLATE > | | Manual Trans) 


oS | А : 
Pe > | 4 2 ll | x . 
š у š “i : 2 
4 т.“ - ў ` 






1 


. CC7429-1B 





GROUND SCREW 





Transfer Case Feed Harness Circuits 
The electric transfer case feed harness contains 
| ten wires that carry a variety of information to and 

from the electronic control module. — ^ . 








SCREW-381801 
(2 REQ'D) 


 C7428343A 4| 


2 ELECTRONIC 
TRANSFER 


_ HARNESS 
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DIAGNOSIS AND ) TESTING (Continued) 


A listing of the transfer case feed harness circuits 


and their functions follows: 


1. 


The electro-magnetic clutch feed circuit 
provides a power signal to the clutch coil, from 
the control module when shifting from 2W to 
4W drive. - 


Clockwise rotation of the electric shift. motor 
circuit provides power to drive the shift motor 
through the 2H-4H-4L sequence. If a position is 
selected that would require a shift through an 
intermediate position, the module will respond 
as if each intermediate position was selected, 
even if the 4L position was commanded from 
2H. It will then fulfill all of the requirements for 
shifting into or out of each intermediate 


'position. 


Counterclockwise ` rotation of the electric shift 
motor circuit provides power to drive the shift 
motor through the 4L-4H-2H sequence. 
Actuation of the Low Range Switch, while in 4L, 
will cause a shift to АН. Actuation of the ''Four- 
by-Four'' 2W-4W switch, after a shift to 4H from 
4L, will then cause a shift to 2H. 


The speed sensor coil feed circuit provides a 
constant signal from the electronic control 
module to the speed sensor located in the 
transfer case. 


The speed sensor coil return circuit provides a 
varying signal (while the vehicle is in motion) 
from the speed sensor to the electronic control 
module. This signal indicates the vehicle speed 
to the microprocessor so that it can control the 
application of the "Low Range"' gear selection 
in the transfer case. 


The shift position sensor feed circuit provides a 


power signal from the Electronic Control 
Module to the shift position sensor to energize 


the sensor. 


Shift position sensor return circuits provide the 
output information signals from the transfer 
case to the electronic control! module. This 
information gives the control module the 
correct position of the shaft that turns the 
helical cam in the transfer case. 
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ELECTRONIC TRANSFER CASE FEED 
HARNESS 
(E4DB-14489-AA) | 


N 
оз 





Electro-Magnetic Clutch 
(Feed) ` 


Transfer Case Motor 
Control сон). | 
2H-4H-4L 


il 


Transfer Case Motor 
Control 
(Counterclockwise) 






4L-4H-2H 


-Speed Sensor (Feed) ` 
жет Lt Blu Speed Sensor (Return) 


| Wire #5, Shift Position 
771 Violet Sensor in Transfer Case 
(Output to Module) | 


Wire #4, Shift Position 
Sensor in Transfer Case 
(Output to Module) 















Wire #3, Shift Position 
Sensor in Transfer Case 
(Output to Module) `- 
Wire #2, Shift Position ` 
Sensor in Transfer Case 
(Output to Module) 


Wire #1, Shift Position 
Yel/Wht Sensor in Transfer Case 
(Input from Module) 


CC6608-1A 
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| REMOVAL AND INSTALLATION 


4X4 Shift Switch 
` Removal and Installation 


1. 


` Remove the instrument panel assembly as - 


described in that Section 45-61 Instrument. 


5. Panel апа Раа. 


Remove the switch mounting screw апа 


27 remove the switch from the panel. 


4. 


. То install, position the switch in the panel and 


retain with mounting screw. 


. Install the instrument panel assembly. 


_ Control Module 


The electronic control module is located on the 


| inside right hand cowl panel. 


_ Removal 


." wiring onn cos Remove module assembly.. 


. Remove the right hand cowl panel kick pad. 


Remove the two module to instrument panel . 
attaching screws. 


Lift out the module and disconnect the three 


| installation 


(4. 


Position module to the instrument panel 


_ opening. Connect the three wiring connectors 


22 to the module. 


. _ Place module into the instrument panel opening - 
‚гапа install the two attaching screws. 


. Install the instrument panel pad. 


TRANSMISSION. MOUNTING 
:MODULE-7E453 "PLATE 


NUT-N621905-S2 


GROUND SCREW 


SCREW-381801 
(2 REQ'D) 
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Electronic Shift Transfer Case 


VENT HOSE ` 
MOUNTING 
. BRACKET 


TRANSFER CASE 
RETAINING BOLTS 
(6 REQ'D) SKID 
PLATE С7431-1А 


Removal 
. Raise the vehicle on а hoist. 


„ -If so equipped, remove the nuts, bolts and skid 
plate from the frame. 


Place a drain pan under the- ЕГЕР case. 
Remove the drain plug and drain the fluid from 
.. the transfer case. . 


. Remove the wire connector from the feed wire 

. harness at the rear of the transfer case. First 

dene the locking tabs, then pull the 
connectors apart. | 


CAUTION: Do not pull directly on 1 the wires. 


NOTE: For detailed instructions Оп front and rear 
driveshaft removal, refer to the appropriate 


driveshaft Section in Group 15. 


5... Disconnect the front- driveshaft from front 
‚ Output shaft yoke. | 


6. Disconnect the rear РЕР from the transfer 
case rear output shaft yoke. 


` LOCKING 
TABS 
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REMOVAL AND INSTALLATION (Continued) 


7. 


8. 


TRANSMISSION ` 
EXTENSION 


Disconnect the speedometer driven gear from 
the transfer case. rear cover. болш, 


Disconnect the vent hose from the mounting 
bracket. 


CAUTION: The catalytic converter is located 
beside the transfer. case. Be careful when 
working around the catalytic converter because 
of the extreme high temperatures generated by 
the converter. | | 


TRANSFER ` 
. CASE 





` INSTALL VENT HOSE 
| WITH WHITE MARK 
«б АТ THIS LOCATION 


FRONT OF VEHICLE ` 


Installation 


1. 


2. 


Place a new gasket between the transfer case 
and the transmission extension. 


Raise the transfer case with the transmission 


jack so that the transmission output shaft aligns 
with the splined transfer case input shaft. Slide 
the transfer case forward onto the transmission 
output shaft and onto the dowel pin. Install the 
six transfer case retaining bolts to the extension 
housing. Tighten the bolts to 34-58 N-m (25-43 


ft-lb) in the sequence shown. ` 


TIGHTEN CASE TO EXTENSION BOLTS IN THIS SEQUENCE 


3. 


C7434-1A 


Remove the transmission jack from the transfer 
case. 


Borg-Warner 13-56 Electronic Shift Transfer Case 


SHIELD ` 





Support the transfer case with а suitable 
transmission jack Rotunda Number 077-00019 
or equivalent. | 


. Remove the six bolts retaining the transfer case · 


to the transmission and the extension housing. 


. Slide the transfer case rearward off the 


transmission output shaft and lower the transfer 


case from the vehicle. Remove the gasket from 
. the transfer case and transmission housing. 












Install the vent hose so that the white marking 
on the hose aligns .with the notch. in the 
mounting bracket. | mE 


Connect: the’ speedometer driven gear to the 
transfer case rear cover. Tighten the screw to 
2.3-2.8 М-т (20-25 іп-Ір). 


Connect the rear driveshaft to the transfer case 


. output shaft yoke. Tighten the bolts to 28-33 


М-т (20-28 ft-lb). | 
Connect the front driveshaft to the transfer . |, 


E ‚ сазе front output shaft yoke. Tighten the nuts to 


11-20. N: m (8-15 ft-lb). 
Connect the wire connectors on the rear of the 


transfer case, making sure that the. retaining ` | 


tabs lock. ` mM | 


Install the drain plug and tighten to 19-30 N-m 
(14-22 ft-Ib). Remove the fill plug and install 1.9 
Liters (2.0 U.S. Quarts) of Motorcraft 
MERCON® Multi-Purpose Automatic. 


. Transmission Fluid XT-2-QDX or DDX (ESP- 


M2C166-H) or equivalent to the bottom of the 
fill hole. Install fill plug and tighten to 19-30 М-т 
(14-22 ft-Ib). | 


. Install the skid plate, bolts and nuts to the frame 
and tighten to 20-27 N:m (15-20 ft-Ib). 


. Lower the vehicle. 
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REMOVAL АМО INSTALLATION (Continued) 























| Веаг Ог Front Output Shaft Oil Seals | | 4. Remove the rear output shaft seal using Tool 

| Ж 2% В : : T74P-77248-A and T50T-100-A. | 
Removal . DM mE | 

221. Raise the vehicle on a hoist. 


2. Remove the rear or front driveshaft from the 
. . transfer case output shaft yokes. Wire the 
. driveshaft(s) out of the way. ` ` | 


3. Remove the output shaft yoke by removing the 
30mm locknut, steel washer and rubber seal 
from the rear or front output shaft and remove . 
the yokes. | | Р. 


4. Remove {ће ой seal from. the rear. output 
housing bore with Seal Remover, Tool T74P- 
.77248-A and Impact Slide Hammer, Т50Т- 
100-A. | ur в 


5. Remove the ой seal slinger from each yoke. 













WASHER 
l AND | 
RUBBER SEAL 


Installation 


| e : TRANSFER E LL . OUT 
1. Make sure the front or rear output shaft output CASE _ ` | 2 SHAFT 


housing bores and faces are free from nicks 
and burrs. Coat the oil. seals with Long-Life 
Lubricant, C1AZ-19590-BA (ESA-M1C175-B) 
or automatic transmission fluid. Position the oil 
seal into the front or rear output housing bore, 
making sure that the oil seal is not cocked in the 
bore. Drive the oil seal into the bore with Output 
Shaft Seal Installer, T83T-7065-B and Drive 

Handle, T80T-4000-W.. / 


22: Install new seal slinger on each yoke. Do not 
'scratch seal surface on yokes. 


. 9. Install the yoke, rubber seal, steel washer and 
‹ locknut on the front or rear output shaft. Tighten 
. the locknut to 203-244 N-m (150-180 ft-lb). 


4. Соппесі the front or rear driveshaft to the 
transfer case. output shaft yokes. Tighten the 
bolts to 83-118 N-m (61-87 ft-ib).. | 


Lower the vehicle. from the hoist. 


DRAIN ` | 222 YOKE 
"PLUG MN | ` 
22 `С7435-1А 


5. Remove the wire соппесіог assembly from the 
mounting bracket оп the rear cover. ІТ required, 
° remove the two bolts and remove the bracket. 


| Disassembly Е 


Remove the transfer case from the vehicle ав 
described in the Removal and Installation 
portion of this Section. | 


Remove the transfer case drain plug with a 3/8 
inch drive ratchet and drain the fluid. 





MOUNTING WIRE 
BRACKET CONNECTOR 


C7436-1A 


. ` -Remove the front and rear output shaft yokes 
‚ by removing the 30mm locknut, flat steel 
. washer and rubber seal from the output shaft. 
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DISASSEMBLY AND ASSEMBLY (Continued) 














6. Forma small hook at the end of a paper clip or- Ec 
safety pin. Remove the locking sleeve from the | | ^. AN CONNECTOR 
wire connector by hooking it with the paper clip | | LOCKING 
or safety ріп and pulling-it up from the bottom. | SHEEVE 


. CAUTION: Do not damage the wire connector 


locking sleeve. | | CONNECTOR P= 






GREEN WIRE - 
$4 CONNECTOR 







9 d 


С6564-18 


7. Remove the brown wire from the No. 1 center ` | а (2) 
position іп the connector. If required, remove 
the speed sensor green wire from the No. 4 
connector position and the blue wire from the 
No. 5 connector position. 


ШІ 


| 


А 


D) 


2 
@ 
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DISASSEMBLY AND ASSEMBLY (Continued) 


. 8. Remove the 4 Мо. 50 Torx& head bolts _ Gasket Sealant from the mating surfaces.of the 
securing the rear bearing retainer to the cover. . cover and the bearing retainer. T 
-Pry the rear bearing retainer from the cover CAUTION: When removing the RTV sealant, use 
using a 1/2 inch drive breaker bar between the care not to damage the mating surfaces of the 
pry bosses and separate the bearing retainer - magnesium cases. · ` ` p E 


from the cover. Remove all traces of RTV 


` ВЕАВ 
_. BEARING 
RETAINER 


` #50 TORX-HEAD 
. BOLTS (4 REO'D) 







SHIFT - 





POSITION | 
. SENSOR 
<> 
К ` #50 TORX-HEAD 
| | {ГЛ COVER АТТАСНІМС 
^ ELECTRIC - ^ — + | | . BOLTS (12 REQ'D) 
2000 SHIFTS | | ЛБ | к 
- MOTOR ч SU > 








LAN |||. WS. ГЫ REAR’ 
52 “COVER. | 
m CONNECTOR SPEED SENSOR MAE 

HARNESS | 


REMOVE REAR BEARING RETAINER С7437-2А 


.. Lift the. rear output shaft and remove the > | AY REAR 
speedometer gear retaining clip using а. - | RS ` A QUTPUT SHAFT: 
screwdriver. . . | Wo | | 

. Slide the speedometer gear forward апа 
remove the ball with a small magnet. The . 
speedometer gear can now be removed off of 

. the rear of the output shaft. | 


11. Remove the speed sensor from the rear cover. k аш 


— R AND INSULATOR 
< T 
| 


? d . f: | = 
/ а [ CLUTCH COIL SPEEDOMETER GEAR 





= [][|.RETAINING NUT . ` ET RETAINING CLIP 


REMOVE SPEED SENSOR/ 
SPEEDOMETER GEAR. C7438-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 






12. Remove the four bolts attaching the shift motor 
to the rear cover and remove the shift motor. 
Note the position of the triangular shaft 
extending out of the rear cover and the 
triangular slot in the motor. Do not discard the 
washer under the motor support bracket, if 
present. . | 




















CAUTION: The motor is serviced as a complete Ж 
assembly. Do not remove the screws that C 
_ secure the rear cover to the motor gear housing. e 






==“ 






(4 







% жет — 







5 ` 






SHAFT AND SLOT (A i : 
| | | 
Z————— D^) М C6567-1B 






13. Remove the snap ring on the output shaft | | 
retaining the upper rear ball bearing using ` ро | | 


appropriate snap ring pliers. | с жее Ш ЕТТЕ | 
| ES 5 2 ДЕ b: 4 | 777 OUTPUT SHAFT 
| ох. Ма RING ы? Й жены | 
| a PLIERS NS | REAR'BEARING 2 
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DISASSEMBLY AND ASSEMBLY (Continued) 









14. Remove the 12 No. 50 Torx@ head bolts that CAUTION: When removing the RTV sealant, use 
retain the front case of the rear cover. Insert a care not to damage the mating surfaces of the 
1/2 inch drive breaker bar between the pry magnesium housings. жалы | 
bosses and separate the front case from the | а жаста 
rear cover. Remove all traces of RTV Gasket 
Sealant from the mating surfaces of the front 
case and the rear cover. р 












REMOVE REAR COVER FROM САЅЕ ASSEMBLY 





REAR COVER | 
С7441-1А 






= PRY BAR 
CASE 
ASSEMBLY 


` REMOVE REAR COVER.FROM CASE.. = 
_ 6744048 





16. Remove the геаг output shaft bearing from the 


15. Remove the front output shaft caged needle 
| inside of the case using a suitable tool. 


bearing from the rear cover with puller Tool 
D80L-100-T and impact. slide hammer Tool 
T50T-100-A. 7 










. . FRONT OUTPUT 
SHAFT INNER 


` REAR OUTPUT ` ` “SHIFT SHAFT 
BORE NEEDLE BEARING 


SHAFT BEARING . ` 





REAR COVER ASSEMBLY 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





17. 


















18. 


19. 
. housing and the 4WD hub off of the output 


Remove the nuts retaining the clutch coil 
assembly to the rear cover. Pull the assembly 
along with the O-rings and brown wire, from the 
cover. ` 


Remove the shift shaft bushing and seal from 
the rear cover using appropriate tools. | 


Remove the. snap ring оп the output shaft 
securing the clutch housing. Slide the clutch 


shaft. 


REMOVE CLUTCH HOUSING RETAINING SNAP RING | | | 


RING 


20. Remove the spring from the shift shaft and lift 


the mode shift fork complete with the shifting 
collar from the upper rear output shaft sprocket 
splines. | | 


Borg-Warner 13-56 Electronic Shift Transfer Case 















16-80-15 


` REMOVE MODE SHIFT FORK AND SHIFT COLLAR 


‘ MODE 
SHIFT FORK 


21. Disassemble the 2W-4W lockup assembly by 
removing the internal snap ring and pull the 
lockup hub and spring from the collar. 








SPRING 





LOCKUP ‘HUB 





SNAP RING 






DISASSEMBLY 2W - 4W LOCK-UP ASSEMBLY u 
А UTE D С7445-1А . 
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DISASSEMBLY АМО ASSEMBLY (Continued) ` 


22. Remove the snap ring retaining the lower - 23. Remove Не shift rail by sliding it straight out 
_ . sprocket to the lower output shaft. Grasp the | from the shift fork. `- i | 


upper and lower sprocket complete with the 24. Remove the chip collecting magnet from its slot 


chain and lift them at the same time from the | . 
upper and lower output shafts. | іп the case. | я 
~ ; mE | 25. Lift out the pump screen.and remove the output 
SNAP RING =. OO O у. : shaft assembly with the pump assembled on it. 
MS е E: LOWER If the pump is to be disassembled, remove the 





SPROCKET - four bolts. from the pump body. Note the 
. . position of the pump front body, pins, spring, 
rear cover and pump retainer as removed. 


REAR OUTPUT ` 
SHAFT AND 
OIL PUMP 





FLAT 
WASHER 


REMOVE SNAP RING - LOWER SPROCKET 
| С7446-1А 





FRONT 
CASE 





INSTALLATION - REAR OUTPUT SHAFT AND OIL PUMP 


C74503A ` 





CHAIN REMOVAL 


C7447-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 






26. Remove the high low shift fork by first rotating it 
until the roller is free from the cam then sliding 
out of engagement from the shifting hub. 










, HELICAL 
| SHIFTING CAM 
- HIGH-LOW CASE | 
EI нов HIGH-LOW . 
mE SHIFT FORK 


REMOVE HIGH-LOW SHIFT FORK 






C7448-1A 





27. Remove the helical cam assembly from the 
front case. If it is necessary to disassemble the 

‚ helical cam assembly care should be exercised 
as the cam is slid rearward to disengage it from 

the spring. The spring is energized and can 
release violently. The spring must be removed 
from the helical cam and the shaft finger. Do not 

get your fingers in the way when disengaging 
the spring. It will rotate to the point that the 

- — spring ends will be roughly 180 degrees арап. 















Borg-Warner 13-56 Electronic Shift Transfer Case 


28. 
29. 


30. 


31. 


16-80-17 


Remove the high low.shift hub. 


Remove the front output shaft from the front - 
сае 0 000 05 “ | 
Turn the front case over and remove the front | 


oil seal out of the case using Tool T74P-77248- | 
A and T50T-100-A. | ; 


Reaching through the front opening of the case 


with a pair of snap ring pliers, expand the snap 
ring on the input shaft and carrier assembly 


. allowing it to drop out of the bearing. The carrier 





assembly, including the input shaft is serviced 
as an assembly only. If the needle bearing or 
bushing is to be replaced in the. input shaft, | 
drive out both of them through the input shaft. 
splines using appropriate tools. | 


. .- р 
` ç 
NOU 


REMOVE INPUT — BEARING SNAP = C7851-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


32. Remove the ring gear E» prying out the internal 
‚ snap ring and lifting out the gear. 


. 33. Remove the front input shaft bearing by 
~~ removing the internal snap ring securing the 
bearing to the case and drive.it out from the 
outside of the case using Tool T73T-1202-B 

and T80T-4000-W. 


. Remove the front output shaft bearing from 
. case by removing the internal snap ring 
retaining the output shaft bearing in the case 
and drive the bearing out of the case from the 


front of the case using ША T73T- 1202- B and 


7 Т80Т-4000-М/. 





| Ресин | | 
NOTE: Before assembly, . ТЕРА all parts with 


Motorcraft MERCON®: Multi-Purpose Automatic. 
Transmission Fluid ` XT-2- QDX or. DDX TES 


M2C166-H) or equivalent. 


Clean all chips out of the case attaching bolt holes. ' 


1. Install the input shaft bearing and the front 
output shaft bearing. into the case using Tool 
T80T-4000-P and Тоо! · T80T-4000-W. install 
the appropriate internal snap rings retaining the 

. bearings in the case. . 


`2. -Install the front output shaft seal into the case 
© until it is fully seated against the case using Tool 
Т86Т-7034-СА. 


3. Install the front output shaft ‘rough the lower 
bearing of the case. The front output shaft is 
retained in the case by the front yoke assembly. 


neta the front yoke assembly onto the output ` 


Borg Warner 13-56 Electronic Shift Transfer Case 


16-80-18 


ЕС : REMOVE FRONT OUTPUT SHAFT BEARING ВЕТ AINING SNAP RING 


C7852-A || 


shaft, the rubber seal, the flat washer, and the | 
2 locknut. Tighten locknut to 203-244 N-m (150- - | 
| Ж ft-lbs). .. | 52. 


Берне: 








2 SLINGER ` 


FLA 
` WASHER 


; NN RUBBER 
i... SEAL 


FRONT AND REAR OUTPUT SHAFT YOKE 
. . i 678537 1А 


‚ _ DAVE GRAHAM INC. 2012 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


4. Press the needle bearing and bronze bushing 
into the input shaft with the appropriate tools. 







‘NEEDLE 
BEARING 





Yr EN 
| PERINY | 


NC 


INPUT SHAFT ! 
AND CARRIER | 


ASSEMBLY INSTALL INPUT SHAFT NEEDLE BEARING 


C7854-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


5. 


Install the ring gear into the slots in the case 
апа retain it with the large internal Snap ring 
making sure that it is fully seated. | 


Insert the input shaft and carrier assembly in 
the case through the input shaft bearing being 


- careful not to damage the gear teeth when 


aligning them with the ring gear teeth. 


While supporting the input shaft and carrier ` 
. assembly in the case, install a new snap ring.on 
the front side of the bearing making sure that it : 


is fully seated in the snap ring groove of the 
input shaft. 


|nstall the upper input shaft oil seal into the 
case using an appropriate tool until it is fully 


: seated against the case. 
: Reassemble the helical сат aksomo by 


‚ engaging one end of the spring on the shaft 
finger and the other end of the spring on the 
cam finger. With the shaft finger secured 
carefully in a soft jawed vice, turn the cam to 


wind up the spring until the fingers of the сат. 


and the shaft are in alignment and slide the cam 


forward to lock the oe in the cocked : 


positon: 


COVER ~ 


R 
= 






REAR OUTPUT SHAFT AND OIL PUMP ASSEMBLY - EXPLODED VIEW 
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10. Install the cam assembly in the small hole of the | 


11. 


case with the shaft vertical. 


Reassemble the pump and output shaft as 
follows: Place the oil pump cover with the word 
TOP facing the front of the front case. Install the 
two pins (with the flats facing upwards) with the 
spring between the pins and place the 
assembly in the oil pump bore in the output 
shaft. Place the oil pump body and pick up tube 
over the shaft and make sure that the pins are 
riding against the inside of the pump body. 
Place the oil pump rear cover with the words 
TOP REAR facing the rear of the case. The 
word TOP on the front cover and the rear cover 
should be on the. same side. Install the pump 
retainer with the tabs facing the front of the 
transfer case. Install the four retaining bolts and 
rotate the output shaft while tightening the bolts 
to prevent the pump from binding. Tighten the 
bolts to 4.-4.5 М- m (36-40 in-Ib). Lubricate the 
щи with some automatic transmission 
flui 


NOTE: The output shaft must turn freely within the 


COVER 


OUTPUT 
SHAFT 


oil pump. If binding occurs, loosen the four bolts and 
retighten again | 





PICK ОР TUBE . 
АМО FILTER 


1) 


SCREWS . 


C7855-28 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


12. 
13. 


14. 


15. 


16. 


Install the high low shift hub. 


Install the high low shift fork by engaging it with 
the shift hub flange and rotating it until the roller 
is engaged with the lower groove of the hëlical 
cam. | | 


Install the shift гай through the high low fork 
bore and into the гай bore in the case. | 


Install the output shaft and oil pump assembly 
in the input shaft. Make sure that the external 
splines of the output shaft engage the internal 
splines of the high low shift hub. Make sure that 


the oil pump retainer and oil filter leg are in the 


groove and notch of the front case. Install the 


collector magnet in the notch in the front case. 


Assemble the upper and lower sprockets with 
the chain and place them as an assembly over 


the upper and lower output shafts. Install the: 


_ washer and the snap ring which retain the lower 


_ sprocket in position. 


. (HELICAL CAM’ 
ASSEMBLY 


HIGH-LOW 
SHIFT FORK 


FRONT OUTPUT. _ 
SHAFT DRIVE ` 
SPROCK ` 


‚ Borg-Warner 13-56 Electronic Shitt Transfer Case 


48. 


20. 


21. 


INSTALLATION SHIFT MECHANISM 


16-80-21 


Assemble the 2W-4W lockup assembly by 
installing the tapered compression spring in the 
lockup collar with the small end installed first. 
Place the lockup hub over the spring апа 
compress the spring while installing the internal 
snap ring which. holds the lockup assembly 
together. ` . E EE E 


Install the lockup assembly and its shift fork 
over the external splines of the upper sprocket 
and the shift rail with the clutch face facing 
rearward and the long boss of the shift rail 
facing forward. | 


. Assemble the 4WD return spring over the shift 


rail and against the shift fork. 


Place the 4WD hub over the external splines of 
the output shaft... ` | 


Place the clutch housing over the splines of the 
output shaft and secure with the appropriate 


snap ring. Make sure that the snap ring is fully 


seated in the snap ring groove. ` 


Ж ; REAR OUTPUT 


L 







CLUTCH 
HOUSING 


: 2W/4W DRIVE 
SHIFT FORK 


_ SHIFT 
RAIL 


` DRIVE 
CHAIN 


C7856-2A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


22. Press the front output shaft inner needle | 
. bearing in the bore in the cover using. 


appropriate tools. 


23. Press the rear output shaft bearing into the bore | 


in the cover using appropriate tools. 


24. Install a new shift shaft bushing and oil seal into 
| the cover using appropriate tools. 


INSTALLATION SHIFT SHAFT BUSHING AND SEAL. 


25. Install new O-rings (if the old rings are cracked 


or broken) on the clutch coil assembly studs 
and grommet. Install the clutch coil assembly 
from the inside the rear cover until the wire and 
_ studs extend through the cover. Install the three 
nuts and tighten to 8.1-10.8 №: т (6-8 Ib-ft). 


. CAUTION: Do not kink ог trap the wire while 
seating the clutch coil assembly to the cover. | 


26. Install the rear output shaft oil seal in the 


bearing retainer using the appropriate tool 


making sure that it is fully seated. | 
27. Coat the mating surface of the front case with a 


bead of non-acid cure Silicone Rubber, E7TZ- - 


19562-A (ESL-M4G273-A). . . 


28. Place the cover on the case making sure that . 


- the lower output shaft, shift shaft and shift rail 
are aligned. Install and tighten the 12 No. 


Ib-ft. 


29. Install the rear bearing snap ring on the output 
shaft making sure that the snap ring is fully 
seated in the groove of the shaft. | 


30. Place the speedometer drive gear over the 
.. shaft with the slot aligned with the hole for the 


drive ball. The gear should go completely - 


against the snap ring which retains the output 


shaft. Place the ball in the hole and pull the . 
speedometer gear over the ball. Snap the 


retaining clip between the snap ring and the 
‘speedometer gear. | 


31. Install the speed sensor in its bore of the cover. 


Borg-Warner 13-56 Electronic Shift Transfer Case . 





50-Тогх® head case to cover bolts to 22-36 | 


16-80-22 


32. Apply a bead of non acid cure Silicone Rubber, 


E7TZ-19562-A (ESL-M4G273-A), to the face of | 


the rear bearing retainer. _ | | 
33. Place the rear bearing retainer onto the rear 
cover and secure with the 4 Torx«& head bolts 
tightened to 22-36 Ib-ft. Em о 
CAUTION: Do not trap the brown wire beneath 
the bearing retainer. 2i us | 
34. Install the rear output shaft yoke assembly onto . |. 
. .. the rear splines of the output shaft. Install the 
rubber seal, flat washer and 30mm locknut on 
_` the output shaft and tighten to 203-244 Nem 
27 (150-180 lb-ft). | н 


35. Using pliers equipped with soft jaws, rotate the 


triangular shift shaft so it is aligned with the - 
. triangular slot in the motor. — | 
36. Slightly loosen the.two nuts that attach the 
°’ Slotted support bracket to the end of motor | 
. house. | Е " s 
Note: Do not loosen the two nuts or studs that | 
attach the motor end сар to motor housing. 
37. Apply black non-acid cure silicone rubber | 
. E7TZ-19562-A (ESL-M4G73-A) to motor 
. housing base and install on transfer case. | 
38. Install three N800670-S screws along with | 
speed sensor 7K470 bracket and tighten to 8.1- 
.10.8 N-m (6-8 Ib-ft) ` | 


_39. Holding the slotted support: bracket tight 


against the motor housing end, secure the | 
.bracket to the transfer case, turning the 
N802503-S with N801723-S12 lock washer to 
8.1-10.8 N: m (6-8 Ib-ft.).. . | 


| | 40: Retighten the two nuts that attach the slotted 


support bracket to the end of motor to 2.7-3.4 
М-т (2-2.5 lb-ft.) | 


NOTE: if the shaft will not stay in the 4H position, 


rotate the shaft clockwise to the 2H position. Install 


the motor. and rotate counterclockwise until the 


motor із aligned with the mounting holes. 


41. Install the brown clutch coil wire to the No. 1 


center terminal, and, if removed, the speed 

sensor green wire to the No. 4 connector 

position and the blue wire to the. No. 5 
. . connector position. Install the locking sleeve. 
42. Install the wire connector mounting bracket on 


‚ the rear cover. Install the bolts and tighten to 
8-11 N-m (6-8 Ib-ft). | 


. 43. Install: the wire connector to the mounting 


bracket. | 


.44. Install the drain plug and tighten to 19-30 М-т 


| (14-22 lb-ft). 


| 45. Place a 3/8 inch drive ratchet in the fill plu | апа 


remove the plug. Fill the transfer case with 1.9 ` 
Liters (2.0 U.S. Quarts) of Motorcraft 
MERCON® Multi-Purpose Automatic 


Transmission Fluid, XT-2-QDX or DDX (ESP- |. 


M2C166-H) or equivalent. 


46. Install the fill plug and tighten to 19-30 М. т (14- 
-- 22 lb-ft). p | 


47. Install the transfer case as described in the 
Removal and Installation portion of this | 
Section. | 
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SPECIFICATIONS 
SPECIAL SERVICE TOOLS 0 IS ee : < | 
"аа Ó "Bem м C C 





ТОТО прес Side Натта EAE —_——. 
ШЕГІ. — Bind Hole Puler Se 





— Bog Warner #1256 Transfer Саве 
| 
B 


Borg Warner #1356 Transfer Case 


Universal 1-1/4" to 1-1/2” . 





B | а 
{ С | . 
222 ТТАР-77248-А Seld “Ой Seal Remover | | Вогдег Warner #1356 Transfer Case 
Т611-7657-8 — 2; Oil Seal Installer | a - Borg Warner #1356 Transfer Case 
| T85T-7034-AH | Extension Housing Bushing Remover | Borg Warner #1356 Transfer Case 
BH 3 


. T85T-7034- Extension Housing Bushing Installer Borg Warner #1356 Transfer Case ` | 
T80T-4000-W Driver Handle Borg Warner #1356 Transfer Case | | 
T73T-1202-B Bearing Insatller e | Borg Warner #1356 Transfer Case | 


T86T-7034-CH _ Оі Seal Installer Borg Warner #1356 Transfer Case 





T73T-1202-A Bearing Installer -Borg Warner #1356 Transfer Case 
T83T-7065-B Output Shaft Seal Installer ___Borg Warner #1356 Transfer Case | 


CC7858-2B 





. ec 


TORQUE SPECIFICATIONS 
















Torque Limits — ` 


ж pib 


Description | 


` Case Half Attaching Bolts M | 
Four Wheel Drive Indicator Switch | 
| Front and Rear Output Yokes to Transfer Case 

“Drain Plug 





h ` 


163-203 


| 14-22 | 


Transfer Case to Transmission Adapter | | 25-43 


Heat Shield to Transfer Case N | . 54-61 | 


Skid Plate to Frame -27 5-20 


Front Driveshaft to Frant Output Yoke x n ОО — s — — 
Rear Driveshaft to Rear Output Yoke — Bot Bronco | — ә — ОЕ 


Rear Driveshaft to Rear Output Yoke — Nut — Е 150-F350 4x4 
| : | СС7859-2С 





ROTUNDA EQUIPMENT и ` | 
Number [бе — . — — 
[тюз — | Transmission Ja — — — 
007-0001 _ 4 


| CC9466-1A 
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_ 16-81-1 Borg-Warner 13-56 Transfer Case—Manual Shift 16-81-1 
SECTION 16- 81 Borg-Warner 13- 56 Transfer 
| _ Case—Manual Shift 
SUBJECT PAGE SUBJECT PAGE 
ADJUSTMENTS | BEEN | - REMOVAL AND INSTALLATION (Cont'd.) I 
Fluid Level Check ........................ 16-81-2 Shift Lever .............................. 16-81-4 
` DESCRIPTION ............. HT 22...... 16-81-1 = Transfer Case ............... "TP 16-81-2 
DIAGNOSIS AND TESTING ....... dpud 16-81-2 SPECIFICATIONS ........... P PORTET 16-81-21 
DISASSEMBLY AND ASSEMBLY | .. VEHICLE APPLICATION p E .. 16-81-1 
‘Transfer Case ...............- Te c P 16-81-6 ` | LENSES | B 
REMOVAL AND INSTALLATION м P 
Rear Or Front Output Shaft With Fixed | | 


Yokes Ой Seal ............ "wu usd амы» . 16-81-6 


VEHICLE APPLICATION 


F-150—F-350 (4x4), -Ғ-350 (4х4) with PTO and 
Bronco Vehicles. тә 





DESCRIPTION . 


The Borg-Warner 13-56 manual shift transfer 
case is a three piece transfer case. One of the case 
halves is aluminum and one of the case halves is 
magnesium. It is a part time case and is equipped for 
a power take off. The unit is lubricated by a positive 
displacement oil pump that channels oil flow 
through drilled holes in the rear output shaft. The 


pump turns with the rear output shaft and allows  — 
towing of the vehicle without disconnecting the rear ` 


onvesnarl 


“FOUR-WHEEL DRIVE . 
INDICATOR SWITCH 


FRONT INPUT 
SHAFT 


FRONT VIEW 


FRONT OUTPUT 
SHAFT YOKE 


FRONT OUTPUT ` 
SHAFT 


On the front case half, the front input shaft, front 
output shaft, four-wheel drive indicator switch, and 
shift lever are located. On the rear case half, the rear 
output shaft, output shaft bearing retainer, (or slip 
yoke-type bearing retainer), and drain and fill plugs . 
are located. Two types of bearing retainers are 
used: a rear fixed output yoke and a slip yoke type. ` 


< 
EJ 


‚ BORG-WARNER 13-56 - MANUAL SHIFT 
TRANSFER CASE - REAR 
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ADJUSTMENTS ` 


Fluid Level Check 


Remove the fill plug from the rear case. Fluid level 
should be just below the fill plug. If the fluid is below ` 


"the level, fill with Motorcraft МЕАСОМ® Multi- 
. Purpose Automatic Transmission Fluid XT-2-QDX or 


DDX (ESP-M2C166-H) or equivalent to correct level. 





DIAGNOSIS AND TESTING 


Refer to Section 16-10, General Manual 


Transmission Service, for diagnosis and teen 
procedures. | | 





REMOVAL АМО INSTALLATION 


Transfer Case 
Removal | 
1. Raise vehicle оп а hoist. 


2. Place a drain pan under transfer case, remove 


drain plug and drain fluid from transfer case. 


3. Disconnect four wheel drive indicator switch 
wire connector at transfer case. 


4. Disconnect front driveshaft from front output 


yoke. ' 


5. Disconnect rear driveshaft from rear output 


shaft yoke. 


6. Disconnect speedometer cable assembly from 
transfer case rear bearing retainer. 


7. Disconnect vent hose (1952) from transfer 
Case. 


8. Disconnect the shift гоа (7АЗ15) between the 


transfer case shift lever (7В106) and the control 


lever assembly (7E069). 


CAUTION: Catalytic converter is located beside 
heat shield. Be careful when working around 
catalytic converter because of the extremely 
high temperatures generated by the converter. 


9. Support transfer case with a transmission jack 
Rotunda Number 077-00019 or equivalent. 


Borg-Warner 13-56 Transfer Case—Manual Shift 


10. Remove the bolts retaining transfer case to 
transmission adapter. 


211. Slide transfer case rearward off of the 


transmission output shaft and lower transfer 
case from vehicle and remove gasket between 
transfer case and adapter. — 


installation 


- 1. Placea new gasket between transfer case ага 


adapter. 
2. Raise transfer case with transmission jack so: 


transmission output shaft aligns with splined | 


. transfer case input shaft. Slide transfer case 
forward on to transmission output shaft and 
onto the dowel pin. Install bolts retaining 
transfer case to adapter. Tighten bolts in the 
torque sequence shown in View V. Tighten the 
bolts to 34-58 М-т (25-43 ft-Ib). 


.8. Remove transmission jack from transfer case. 


4. Соппесі rear driveshaft to rear output shaft 
. yoke. Рог Bronco, tighten bolts to 28-33 М-т 
(20-25 ft-lbs), for F150—F350 4x4, SD nut 

to 11-20 N-m (8-15 ft-lbs). 


5. Connect vent hose (7D494) to transfer case. 
. 6. Attach the shift rod (7A315) between the 


transfer case shift lever (7B106) and the control 
lever assembly (7Е069). 


7. Connect speedometer cable re to 
transfer case. - 


8. Connect four wheel drive indicator switch wire 
connector at transfer case. 


9.. Connect front driveshaft to front output yoke. 
Tighten nut to 11-20 N-m (8-15 ft-lbs). 


10. Install skid plate to frame. Tighten nuts and 
bolts to specification. Е 


11. Install агат plug апа tighten to 9-18 N: m (6-14 


ft-Ibs). Remove filler plug and install Motorcraft 
 MERCONG@ Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX (ESP- 
M2C166-H) or equivalent to the bottom of the | 
fill plug hole. Install filler plug and tighten to | 
21-33 М-т (15-25 ft-lbs). 


| 12. Lower vehicle. 
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16-81-3 Borg-Warner 13-56 Transfer Case—Manual Shift 16-81-3 
Кош ыс олу = лу оу су IMEEM EMEN АЗИИ ЕЕ ЕДЕТЕ ND 


REMOVAL AND INSTALLATION (Continued) 


COAT WITH ` | ot 
ESA-MIC75-B | 


TRANSFER CASE SHIFT LEVER GREASE 


‚ ASSEMBLY-7A195 78106. 

















GASKET 
TRANSMISSION AND 7086 
` EXTENSION ASSEMBLY BOLT | 
| 7003 34-58 М-т 


. (25-43 FT-LB) 





: VENT HOSE 

| 70494 

` - << 
Eun 


= 
- 














| . | PLATE 
55% NOTE: INSTALL HOSE WITH SKIO PLATE 
| : - * ^" WHITE MARK FLUSH се 
ТО OUTSIDE SURFACE 
OF LEVER BRACKET 
BOLT 
95-122 N-m UE 
71-90 FT-LB) | 
| УТЕ connec 
CONTROL LEVER ESA-MIC75-B 
ASSEMBLY GREASE А919 
7Е069 / | | | = 
BOLT 
58695-S2 
96-122 N-m 


(71-90 FT-LB) 





РР ы = Ma IE eL Á eet 
ENY df e 
FRONT OF VEHICLE— — Z 


© < 


TRANSFER CASE INSTALLATION (FIXED YOKE ASSEMBLY) | <: à 






VEHICLE ` 2 
pee. Cou 


@) | SHIFT LEVER ` 
| CONTROL ASSEMBLY 
. u zs | | |. SHIFT 
Ж | | LEVER 
7Е067 


e | 5 ` С | 
' PRIOR ТО INSTALLATION Басты BOLTS 


| 5773- 
| THE SHIFT BALL MUST ВЕ RS | е Ан о : um 


AT ROOM TEMPERATURE | : ` Е ы 

_ AND MAY ВЕ WARMED | ~~ as 11.5 FT-LB) 

` TO 60°С-82°С (140°Е-180°Е) 
AS AN ASSEMBLY AID. 





COAT WITH 
ESA-MIC75-B 


ЕЕ LEVER INSTALLATION 
VIEW V VIEW W 
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REMOVAL AND INSTALLATION (Continued). 


Shift Lever 


NOTE: Remove the shift ball: only: if the shift ball, 


boot or lever (7E067) 1$. d plac og: 
Removal | ` 


Remove shift ball. 


. Remove the two bolts (N605773) attaching the 
shift lever (7Е067) to the КӨПТЕ) lever assembly ` 


(7E069). 


. . Disconnect the vent hose (7D494) from the | 
control lever assembly (7E069):detent plate. 


Disconnect the shift rod (7A315) between the 


transfer case shift lever (7B106) and the control. ` 


lever assembly (7Е069). 
Remove the two bolts retaining the Бопе 


lever assembly (7Е069) to the transmission | 


extension пената: 


Installation 


1. 


Prior to installing the shifter assembly make 
sure the transfer case shift lever (7В106) is іп. 
' the "41" position (all the way down and Boning 
towards the front of the vehicle). ` 


Install the control lever assembly (7Е069) with ` 


bolts "А" and "В" hand started. Make sure the 


lever assembly is in the "4L' position of the. 


detent plate (rear most position of detent plate). 


Hold the control lever assembly (7E069) in this - 


position and tighten bolt ''A' first to 95-122 №: m 


_ (71-90 ft-Ib) as shown. Then tighten bolt ''B' to 


95-122 N-m (71-90 ft-Ib). 


Rear Output Shaft Bearing Retainer Oil Seal 
and Ми эре Type a 


BUSHING ` 


` BEARING 
RETAINER 


^. C7863-1A 


Borg-Warner 13-56 Transfer Case—Manual Shift 


TIGHTEN THIS ( 
: ы) 


. Install the vent позе (70494) во the white mark 


on the hose іс іп position with the notch in the 
detent plate. 


;. Connect the shift rod (7A315) between the 


transfer case shift lever (7B106) and the control | 
lever assembly. (7Е069). ч 


. Attach the shift. lever (7Е067) to the control 
lever assembly (7E069) and tighten bolts 


(М605773) to 11.3-15.7 N-m (8.3-11.5 ft-lb). 


Install the shift boot and ball if previously 
removed. . 


Check the transfer case for proper shifting and. 
operation, 


` GROOVE FOR 
VENT HOSE 


2H4H N 4L. 


BOLT B INSTALLED 
THIS POSITION FOR 
. AOD AUTOMATIC 
TRANSMISSION . 
ZFLD MANUAL 
. TRANSMISSION 
MAZDA (R-2) MANUAL 
TRANSMISSION 


BOLT B INSTALLED 

THIS POSITION FOR 
. . Св AUTOMATIC TRANSMISSION 
‚ £FHD MANUAL TRANSMISSION 


... DETENT PLATE | 
. E40D AUTOMATIC TRANSMISSION 
T18 MANUAL TRANSMISSION 
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16-815 ` 7 Borg-Warner 13-56 Transfer Case—Manual Shift | | | 16-81-5 ^ 
REMOVAL AND INSTALLATION (Continued) 


"^ Removal 


1. Raise the vehicle on a hoist. Index the — . using Slide- Hammer, T50T-100-A and -Seal 

.. driveshaft to the transfer case and to the rear > |. Remover, T74P-77248-A. Discard the oil seal. 
axe. — CS "i ^^. 4. “Remove the bushing from the retainer with - 

2. Disconnect the driveshaft at the rear axle . Extension Housing Bushing Remover, T85T- 


flange and remove. the. driveshaft. 


3. With a screwdriver, pry the oil seal from the 
' ` bearing retainer. The seal may also be removed 


7034-AH. Discard the bushing. ` ` 


Ol E. IE 
SEA о —— ME 





SLIDE HAMMER ` 
TOOL-T50T-100-A: . 











| 
IM | - "SEAL REMOVER ` 1 
| T . TOOL-T74P-77248 . 
Е Т ) | || ' “Ой SEAL REMOVAL - SLIP SPLINE TYPE - REAR BEARING RETAINER ` AME 
TEL MN | LE . . (FIXED YOKE SIMILAR) 2 5 2222 С7864-2А 

EXTENSION ` | | 

HOUSING 

BUSHING EXTENSION . 

REMOVER HOUSING 


T85T-7034-AH ü C7865-1A 
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REMOVAL AND INSTALLATION (Continued) 


Installation 


1. 


72 


Drive the bushing into the lace i in the retainer 
with Extension Housing Bushing Replacer, 


T85T-7034-BH and Driver mange; Т80Т- | 


4000-W. 


Position the seal іп the | retainer so the notch on 
the seal faces upward and the drain hole in the 
rubber dust boot faces downward.: Drive the 


seal in the retainer using Seal Installer, T61L- 


7657-B. 


. Position the driveshaft so it aligns with.the index 


marks on the transfer case and rear axle. Install 
the driveshaft in.the slip splines in the transfer 


case retainer. Install the driveshaft to the rear 


axle flange. Tighten the fasteners to the 
specified torque listed in the Section 15-60, 
General Driveshaft Service. | 


DRIVER HANDLE 
T80T-4000-W 


= 


EXTENSION 
HOUSING 
BUSHING 

. ' REPLACER 
. T85T-7034-BH 


12772 


SEAL INSTALLER 
- T61L-7657-B 





_Веаг Or Front Output Shaft with Fixed 
- Yokes Oil Seal 


J Removal 


1. 
2. Remove the геаг ог front driveshaft from the 


transfer case output shaft yoke. Wire the 
driveshaft(s) out of the way. 


Raise the vehicle on a hoist. 





ааа опи 13-56 Transfer Case—Manual Shift 


5. 


. 16-81-6 


. : Remove the output shaft yoke by removing the 
.: 30mm nut, steel washer and rubber seal from ` 
° the rear or front output shaft and remove the 


yokes. | 
Remove the oil seal from the rear output 


Е housing боге with Seal Remover, Т74Р-77248- 
A, and Impact Slide Hammer, T50T-100-A. 


Remove the oil seal slinger from each yoke. 


Installation 


1. 


Make sure the output housing Боге and face аге 
free from nicks and burrs. Coat the oil seal with 
Long-Life Lubricant, C1AZ-19590-BA (ESA- 
M1C175-B) or automatic transmission fluid. 
Position the oil seal into the front or rear output 
housing bore, making sure that the oil seal is 


not cocked in the bore. Drive the oil seal into the 


bore with Output Shaft Seal Installer, T86T- 


. 7034-CH. 


Install new oil seal slinger on each yoke. Do not 
scratch seal surface on yokes. | 


Install the yoke, rubber seal, steel washer and 


locknut on the front or rear output shafts. 
Tighten the nut to 203- 244 N- m (150-180 ft-Ib). 


Connect the front or rear driveshaft to the 
transfer case output shaft yoke. Tighten the 
bolts to 83-118 N:m (61-87 ft-Ib). 





. Lower the vehicle from the hoist. 


DISASSEMBLY AND ASSEMBLY 


Transfer Case 
Disassembly / 


Remove transfer case Нот vehicle as 


described in this Section. 


Drain fluid from case by removing filler plug 


‘from case half. Remove the speedometer 


cover. Replace the filler plug. 


Remove both output shaft yoke nuts, washers, 
and rubber seals and remove the rear output 
yoke and the front output yoke from the transfer 
case. 


SLINGER 


FLAT 
WASHER 


RUBBER ` 
SEAL 
~ YOKE 


FRONT AND REAR OUTPUT SHAFT YOKE 
C7853-1A 
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_16-81-7 





16-81-7 


DISASSEMBLY AND ASSEMBLY (Continued) 








4. Remove the four-wheel drive indicator switch 
:. and aluminum washer from the transfer case. 
Do not lose this washer as it.controls the 
operation of this switch. 


REMOVAL FOUR-WHEEL DRIVE INDICATOR SWITCH 


` ALUMINUM SPACER WASHER 

NOTE: MUST BE INSTALLED . 

XN 2 BETWEEN SWITCH AND CASE 
> ES 














FOUR-WHEEL DRIVE / 
INDICATOR SWITCH... 


N 


C7866-1A 


Remove the front and rear output shaft yoke 
| 2. using ` Tool T74P-77248-A апа Т50Т- 
I 4 “FA. e. f MEER 


6. ‘Remove the input shaft.seals using same tools. - 










Й 
a 
— 
. 


SEAL REMOVING TOOL . 
‚ T74P-77248-A 





CCC | / | 


т < 


Fco. SLIDE HAMMER 
CHET _ TOOL-T50T-100-A 
LEVER | 


REMOVE FRONT OUTPUT SHAFT SEAL — С7867-1В 
``. REMOVE FRONT INPUT SHAFT SEAL. 


Ў 
ку 
Oz. 












| Т Z 
АА Ж. 


e QE» T. Ее 











COVER-POWER | 
TAKE-OFF 2 2 

: ' SLIDE HAMMER 
| SEAL REMOVING  TOOL-T50T-100-A | . 
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DISASSEMBLY АМО ASSEMBLY (Continued) 
















7. Remove the 4 No. 50 Torx@ head bolts 
securing the rear bearing retainer to the cover. 
Pry the rear bearing retainer from the cover 
using а 1/2 inch drive breaker bar between the 
pry bosses and separate and remove the 
bearing retainer from the cover. Remove all 
traces of silicone rubber from the mating 
surfaces of the cover and the bearing retainer. 


CAUTION: When removing the RTV sealant, use 
care not to damage the mating surfaces of the 
magnesium cases. | | p 











REAR 
BEARING 
RETAINER 


V2-DRIVE . | 
PRY ВАН i S 





— n N—Qr— 
С 


ТЕГЕ 












REMOVE REAR BEARING RETAINER 









Lift the rear output shaft and using a 
screwdriver, remove the speedometer gear 
retaining clip. | | 


9. Slide the speedometer gear forward апа 
remove the ball with a small magnet. The 
speedometer gear can now be removed off of 
the rear of the output shaft. е 


10. Remove the snap ring оп the output shaft 
retaining the upper rear ball bearing using a 


` 


suitable tool. | 





_ :SPEEDOMETER DRIVE GEAR 


SPEEDOMETER 
DRIVE GEAR 


C7870-1A 


11. Remove the 12 Мо: 50 Torx@ head bolts that 
retain the front case to the rear cover. Insert a 
1/2 inch drive breaker bar between the pry 
bosses and separate. Lift the front case from | 
the rear cover. Remove all traces of НТУ 
Gasket Sealant from the mating surfaces of the 
front case and the rear cover. 


CAUTION: When removing the silicone rubber, 
use care not to damage the mating surfaces of 
the magnesium housings. 






REMOVE REAR COVER FROM CASE ASSEMBLY 


C7441-1A 
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16-81-9 : Borg-Warner 13-56 Transfer Case—Manual Shift | 16-81-9 
азаа 
DISASSEMBLY AND ASSEMBLY олип 


12. Remove front output shaft inner needle bearing 
from the rear cover with Т50Т-100-А, Slide 
Hammer, and D80L-100-T, Collet from D80L- 
100-A, Blind Hole Puller Set. 


SLIDE HAMMER · · 
— ^  T50T-100-A N 





13. Drive out the rear output shaft bearing from the ` 


REAR COVER - REAR OUTPUT SHAFT BEARING/ 
. inside. of the case using appropriate tools. | ОИ FRONT OUTPUT SHAFT INNER BEARING > 





| | | FRONT OUTPUT 
REAR OUTPUT REAR | SHAFT INNER ` 
SHAFT BEARING COVER- E BEARING 


С7871- 1A 
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16-81-10 . . ^. Borg-Warner 13-56 Transfer Case—Manual Shift 16-81-10 


DISASSEMBLY. AND ASSEMBLY (Continued) 


14. Remove the snap ring on the output shaft. ` 
_ securing the clutch hub. Slide the 4WD hub off - 
. of the output shaft. ` . | 
- 15. Remove the spring from the shift rail and liftthe — 
mode shift fork complete with the shifting collar ` 
from the upper sprocket spline. | | 


› ы 










ООТРОТ SHAFT 
ASSEMBLY . 


LOWER 


| 2 SPROCKETS 
^ SNAP SPRING 
* RING PLIERS 
SNAP 
RING ` 
` AWD HUB 
. 2W/4W LOCK- 
ОР ASSEMBLY 


UPPER __ 
SPROCKET 


MODE | 
SHIFT FORK. 


2WD/4WD SPROCKETS, 2WD/AWD LOCK-UP ASSEMBLY, CHAIN, UPPER AND LOWER SPROCKETS C7872-2A 


DAVE GRAHAM INC. 2012 
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16-81-11 2222 Borg-Warner 13-56 Transfer Case—Manual Shift ^ ._ ` 16-81-11 


DISASSEMBLY AND ASSEMBLY (Continued) 















. SHIFT MODE 
FORK AND 
| LOCK-UP ASSEMBLY 


4 


| 


P. 
is 


$ EIST, 
сх 
пит 
E р 
E 
ii 


1% 





ЛГ” 


| 
Ш 








Ñ 





| 0 FR, 


REMOVE SHIFT MODE FORK AND'LOCK-UP ASSEMBLY 
| C7873-1A . 





16. Disassemble the 2W-4W lockup assembly by 
removing the internal snap ring and pull the 
lockup hub and spring from the collar. 


2W/4W LOCK UP COLLAR ASSEMBLY 







LOCK UP COLLAR 


TAPERED COMPRESSION 
SPRING 


LOCKUP 
HUB 


C7874-1A 





.17. Remove the snap ring. retaining the lower | 


sprocket to the lower output shaft. Grasp the ` 
upper and lower sprocket complete with the || 
chain and lift them at the same time from the. : 
upper and lower output shafts.. . - | 


) s 
` LOWER 
SPROCKET 


SNAP RING 


С7446 ЛА . 


_ REAR OUTPUT 
SHAFT AND 
OIL PUMP 





INSTALLATION - REAR OUTPUT SHAFT AND OIL PUMP ` 


C7450-1A 
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16-81-12 Borg-Warner 13-56 Transfer Саѕе—Мапиаі Shift | | 16-81-12 | 
DISASSEMBLY AND ASSEMBLY (Continued) 


18. Remove the shift rail by sliding it straight out - 
from the shift fork. 


19. Remove the high low shift fork by first rotating it 
until the roller is free from the cam then sliding 
out of engagement from the shifting hub. 


20. Remove the chip collecting Шы from its slot 
in the case. 


OIL PUMP , | c ME 
RETAINING в RUM REAR OUTPUT 
BRACKET V d : SHAFT ЕН! 


| OIL PUMP | 
ASSEMBLY 


RETAINER " HIGHLOW Ow | 
| | HIGH-LOW 
BRACKET SHIFT HUB 
LOCATING . “SHIFT FORK 
- SLOT IN CASE REMOVE OUTPUT SHAFT - 
_ ASSEMBLY WITH ОН. PUMP ASSEMBLY | 


HIGH-LOW 


SHT HUB HIGH-LOW 


SHIFT FORK 


C7876-1A 


и HIGH-LOW SHIFT FORK AND SHIFT RAIL 


C7875-1A 


. Remove the front output shaft from the case. 


‚ Turn the front case over and remove the front - 
_ ой seal from the case using Tool T74P- 77248- A 
and T50T-100-A. р 





21. Lift out the pump s ‘screen and remove the output | : аў E ШЕ 
shaft assembly with (һе pump assembled оп it. REMOVE FRONT INPUT SHAFT SEAL ` 


If the pump is to be disassembled, remove the | 
FAN i 
| N > AN 1 А 
А. xe È LA 
E Z үе 


position of the pump front body, pins, spring, 
rear cover and pump retainer as removed. ` 


four bolts from the pump body. Note the ` 
22. Remove the high low shift hub. 5; 


COVER-POWER: | 
TAKE-OFF | 

SLIDE HAMMER 

SEAL REMOVING TOOL-TSOT-100-A 
TOOL-T74P-77248-A 





_ DAVE GRAHAM INC. 2012 
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16-81-13 - 


DISASSEMBLY AND ASSEMBLY (Continued) 





Reaching through the front opening with a pair 
of snap ring pliers, expand the snap ring.on the 
input shaft allowing it to drop out of the bearing. 

‚ Тре carrier assembly, including the input shaft 

- is serviced as an assembly only. If the bearing 

` ог bushing is to be replaced, drive out both of 

: Ше through the input spline using suitable 
tools. - | EE 


| 25 














REMOVE INPUT SHAFT BEARING SNAP RING ` 


26. Remove the ring gear by prying out the internal 
snap ring and lift out the gear. 


аа 


_ Borg-Warner 13-56 Transfer Сазе—Мапиа! Shift 

















С7851-1А | 











REMOVE RING GEAR RETAINING SNAP RING ` С7877ЛА — 


E 16-81-13 


27. Remove the PTO drive gear from the input shaft Е | 
carrier assembly, if едиірреа, using appropriate 
tools. ABS TUAM MTM 





, POWER TAKE ОЕЕ о ` 
bj. GEAR PRESS OFF 












INPUT SHA mate = TOY 
AND CARRIER AMAA 


ASSEMBLY REMOVE INPUT SHAFT CARRIER WITH 






POWER TAKE OFF GEAR 





` C7878-1A 





28. Remove the internal snap ring securing the 
input shaft bearing to the case and drive it out 
from the outside of the case using Tool T73T- : 
1202-A and T80T-4000-W. ` | | 


— 


ae oe | : ae Е Є ` - 
— REMOVE INPUT SHAFT BEARING RETAINING RING | 
2% <‘ 
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16-81-14 — | Borg-Warner 13-56 Transfer Case—Manual Shift ` | 16-81-14 — 


DISASSEMBLY AND ASSEMBLY (Continued) | 





REMOVE FRONT OUTPUT SHAFT BEARING. 


BEARING INSTALLER >< 
^. T73T-1202-A \ N 


29. Remove the internal snap ring securing the 
front output shaft bearing in the magnesium 
housing and drive the bearing out from the front | 
у ДЫ 239 using Tool Т73Т-1202-В апа Т80Т- 














30. Remove the shift cam by removing the retaining - 
clip and sliding the shift shaft out of the case. 
31. Remove the shift shaft seal by carefully prying it. - 


out of the case, being careful not to damage the 
magnesium. LEN. RATE 


32. Remove the shift cam, assist spring, and assist 
spring bushing from the case. 





SHIFT CAM, LEVER AND SHAFT INSTALLATION 
SHIFT CAM . 
ASSIST SPRING 


. SHIFTER SHAFT AND | 
LEVER ASSEMBLY 





_ REMOVE FRONT OUTPUT SHAFT BEARING RETAINING SNAP RING 
| | C7852-1A RETAINING 
З= CLIP C7882-1A 


.DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


46-81-15 | : Borg-Warner 13-56 Transfer Case—Manual Shift | 16-81-15 
eae a AIS RADE РЕЛИЗЕ ЕООД ЕВСЕЕВИЧ ЕЕ GENUS UDU DES ED 


DISASSEMBLY AND жалыны (continued) 


Drive the front output shaft seal into the case 
until it is fully seated against the case using Tool 
T86T-7034- CH. | 


| Лену 


Before assembly, lubricate а! parts with 
Motorcraft МЕАСОМ® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX (ESP- 
M2C166-H) or equivalent. Remove all chips from 
the bolt hores in the case and rear cover. i | 


DRIVER HANDLE 
T80T-4000-W 


DRIVE TRAIN COMPONENTS - EXPLODED. VIEW . 


INPUT SHAFT 
AND CARRIER ` RING . HIGH/LOW SHIFT HUB 


ASSEMBLY P. ‚ UPPER SPROCKET 


BEARING INSTALLER 
2W/4W SHIFT T80T-4000-P 
FORK 


POWER TAKE-OFF HIGH/LOW SHIFT „ OIE PUMP 


PICK UP TUBE 
GEAR ~ SHIFT FORK RAIL AND FILTER 
| С7883-1А 





21. Installthe йрй shaft and the front output shaft 
bearings in the case using appropriate tools. 


Install the internal snap rings retaining the | INSTALL FRONT OUTPUT SHAFT BEARING — C7885-1B | 
bearings | in the case. | | 





2,9: P ` BEARING INSTALLER 
DRIVER HANDLE > ` 180Т-4000-Р 
- TB0T-4000-W 


3. install the front output shaft through the — 
. bearing. The front output shaft is held in place in 
. the case by the front output yoke and oil seal. 
slinger assembly. Install the front yoke | 
assembly onto the front output shaft then the | 
rubber seal, flat washer and 30mm locknut. | 
. Tighten the yoke locknut to 203- 244 М-т (130- | 
180 ft-Ib). 


4. Press the power take-off drive gear onto the : 
‚ input shaft жыш if it was [oven 





“INST ALL INPUT SHAFT BEARING IN \ CASE 


Wumawaawakyrpwrmamya Y UDVCENT OPIS EY WAP A OC КИАНУ ЛР ANE RLCP BIZ OGNI AONO SU UE SOP PO АТТАШЕ SCIES I-A CR PORE ESAT ПИВО AUNT EI BESTE ET гласи 
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16-81-16 | _ Borg-Warner 13-56 Transfer Case—Manual Shift | 16-81-16 





DISASSEMBLY АМО ASSEMBLY (Continued) 


9. Install the upper input shaft oil seal into the 
case using an appropriate tool until it is fully 
seated against the case. 


5. Press the needle bearing and bronze bushing 
into the input shaft with the appropriate tools. 


re ж 


INPUT SHAFT AND 


POWER TAKE-OFF CARRIER ASSEMBLY 


SEAL INSTALLER DRIVE GEAR 


` Т86Т-7034-СН 


КРАЛЯ 


<> Mop. 
¿S 


BUSHING 


NEEDLE 


SZT Т) c 
VAADDJ BEARING 


_ FRONT МРОТ SHAFT AND CARRIER ASSEMBLY 
C7887-1A. 





’ CASE 


FRONT OUTPUT SHAFT SEAL INSTALLATION 10. Install a new shifter shaft seal into the case 
| 2 s (eect "using an appropriate tool. 


11. Assemble the shift cam assembly into the case. 
. by sliding the shift shaft and lever assembly 
through the case and seal into engagement. 
with the shift cam. Secure the shift cam with the 
retning clip. 





Install the ring gear into the slots in the case 
and retain it with the large internal snap ring 
making sure that it is fully seated. 


Install the input shaft and carrier assembly in 
the case through the input shaft bearing being ` 
careful not to damage the gear teeth when 
aligning them with the ring gear teeth. 


. While supporting the carrier: assembly іп 
position, install a new snap ring on the front side 
of the input shaft bearing making sure that it is . 
fully seated i in the Snap ring aoe of the input 
shaft. NN 





. INPUT SHAFT OIL SEAL 
E INSTALLING TOOL 

FRONT CASE 

ASSEMBLY 


PUT SHAFT OIL SEAL | | 
INSTALL FRONT ІМРУ ы 





DAVE GRAHAM INC. 2012 
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16-81-17 


12. 


DISASSEMBLY АМО ASSEMBLY (Continued) 


Install the shift cam assist spring in position in - 
. the bushing of the shiite cam andi in the recess in 


.— the case. 


13. 


44. 


. Install the shift rail through the high low fork ` 
pore and into the rail bore in ше сазе. ... 


Assemble the pump dnd output shaft as 


follows: Place the oil pump cover with the word 
TOP facing the front of the front case. Install the 
two pins (with the flats facing upwards) with the 
spring between the: pins and place the 


assembly in the oil pump. bore in the output . 
shaft. Place the oil pump body and pick up tube ` 


over the shaft and make sure that the pins are 


riding against the inside of the pump body. 


Place me oil pump rear cover with the words 










PUMP 
RETAINER ` 


OIL PUMP 
BODY AND 


PICK UP TUBE 
` OIL PUMP | 


FRONT COVER 


ws š N ‘RETAINING 
BOLTS 


Install the high low shift hub. 
Install the high low shift fork by engaging it with 


the shift hub flange and rotating it until the roller 
is engaged with the lower groove of the cam. 





REAR COVER `` 


Borg-Warner 13-56 Transfer Case—Manual Shift ü 16-81-17: 


ТОР REAR facing the геаг of the case. Тһе 


: word TOP on the front cover and the rear cover 


should be on the same side. Install the pump 
retainer with the tabs facing the front of the 
transfer case. Install the four retaining bolts and | 
rotate the output shaft while tightening the bolts 
_- to prevent the pump from binding. Tighten the 
‚ bolts to 4.-4.5 М-т (36-40 in-Ib). Lubricate the 
: assembly with automatic transmission fluid. 


NOTE: The output shaft must turn freely within 
the oil pump. If binding occurs, Dosen the four 


s SOS and Een again. 


С7889-2А . 


HIGH-LOW : 


I B 
ашны HIGH-LOW 


SHIFT FORK 


HIGH-LOW SHIFT FORK AND SHIFT RAIL 


C7875-1A 


‘DAVE GRAHAM INC. 2012 
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16-81-18 | Borg-Warner 13-56 Transfer Case—Manual Shift | 16-81-18 


DISASSEMBLY АМО ASSEMBLY (Continued) 








16. Install the output shaft and oil pump assembly REAR OUTPUT 















in the input shaft. Make sure that the external | mE SHAFT AND 
splines of the output shaft engage the internal | г. + OIL PUMP 
splines of the high low shift hub. Make sure that | | 
the oil pump retainer and oil filter leg are in the . | 
groove and notch of the front case. Install the AN : | ES | 
collector magnet in the notch in the front case. "Y n 86 
| | | | FRONT 
Ww OUTPUT 
| se SHAFT 
N 
YE EE ae 


азаа» 


INSTALLATION: - REAR OUTPUT SHAFT AND OIL PUMP ` 





C7450-1A 





17. Assemble the upper and lower sprockets with ` 
the chain and place them as an assembly over. 
the upper and lower output shafts. Install the 
washer and the snap ring which retain the lower 


2W/4W LOCK UP COLLAR ASSEMBLY 






LOCK UP COLLAR ` 


TAPERED COMPRESSION 


sprocket to the front output shaft. Y | SPRING 

18. Assemble the 2W-4W lockup assembly by | LOCKUP 
installing the tapered compression spring in the | HUB | 
lockup collar with. the small end installed first. | 

. Place the lockup hub over the spring and // 

compress the spring while installing the internal | | 
snap ring which holds the lockup assembly | x 3 = 
together. Le x ы Е 


SNAP RING 


С7874-1А 
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16-81-19. | _ Borg-Warner 13-56 Transfer Case—Manual Shift - mE 16-81-19 | 


DISASSEMBLY АМО ASSEMBLY (Continued) 


19. Install the lockup assembly and its shift fork 21. Place the 4WD hub over the external splines. of 
over the external splines of the upper sprocket ` the output shaft and secure with the . 
and the shift rail with the long boss of the shift ^A appropriate snap ring. Make sure that the snap 


rail facing forward. | .. ring is fully seated in the snap ring groove. 


20. Assemble the 4WD return spring over the shift 
rail and against the shift fork. s 












| — : | OUTPUT SHAFT 
| ASSEMBLY NM 
LOWER 
| SPROCKETS 
SNAP SPRING 
RING PLIERS | 
SNAP 
RING. 
4WD HUB - 


2W/4W LOCK- | 
UP ASSEMBLY ^ 





| UPPER- ` 
SPROCKET ^^ 


_ MODE. | 
SHIFT FORK `. 


2WD/4WD SPROCKETS, 2WD/AWD LOCK-UP ASSEMBLY, CHAIN, UPPER AND LOWER SPROCKETS = C7872.2A 










22. Press the lower output needle bearing in its ———ÓÓ— 
Won . . . | = A l / 
bore in the rear cover using an appropriate tool. | FRONT OUTPUT SHAFT INNER BEARING 
23. Press the rear output shaft bearing into position 
in the cover using an appropriate tool. Install 
bearing snap ring retainer in cover. 








^ FRONT OUTPUT 
REAR OUTPUT REAR : SHAFT INNER 


"SHAFT BEARING COVER ` BEARING 





C7871-1A 
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16-81-20 


DISASSEMBLY АМО ASSEMBLY (Continued) 
















24. Install the rear output shaft oil seal in the 
bearing retainer using the appropriate tool 
making sure that it is fully seated. 


25. Coat the mating surface of the front case with a 
bead of non-acid cure Silicone .Rubber E7TZ- 
19562-A (ESL-M4G273-A). 


26. Place the cover on the case making sure that 
the lower output shaft, shift shaft and shift гай 
are aligned. Install and tighten the 12 No. 
50-Тогх® head case to cover bolts to 30-49 
М-т (22-36 ft-lb), — | 


27. Install the rear bearing snap ring ori the output 
shaft making sure that the snap ring is fully 
seated in the groove of the shaft. 


| x | 
: REAR 
OUTPUT SHAFT 


G 
PLIERS REAR BEARING 





28. Place the speedometer drive gear over the 
shaft with the slot aligned with the hole for the 
drive ball. The gear. should go completely 
against the snap ring which retains the output 
shaft. Place the ball in the hole and pull the 
speedometer gear over the ball. Snap the 

retaining clip between the snap ring and the 

speedometer gear. ` ` | 


Borg-Warner 13-56 Transfer Case—Manual Shift 








16-81-20 


SPEEDOMETER DRIVE GEAR ` 


` SPEEDOMETER 
DRIVE GEAR 


RETAINING 
CLIP 





29. Apply a bead of non-acid cure Silicone Rubber 
ЕТ72-19562-А (ESL-M4G273-A) to the face or 
the rear bearing retainer or rear slip yoke 
extension housing. | 







30. Place the rear bearing retainer or rear slip yoke 
extension housing in its position and secure 
with the 4 Тогх® bolts tightened to 30-49 N: m 
(22-36 ft-lb). ` | | 


31. Оп transfer case with slip уоКе геаг bearing 
_ retainer housing remove the extension oil seal 
using Tool T74P-77248-A and Т50Т-100-А. 
Remove the extension housing bushing using 
Tool T85T-7034-AH. Install a new bushing 
using Tool T85T-7034-BH and T80T-4000-W. 
Install a new seal using Tool T61L-7657-B. 
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16-81-21 


DISASSEMBLY AND ASSEMBLY (Continued) | 















SPECIFICATIONS 


SPECIAL SERVICE TOOLS ` 













32. 


33. 
. 94. 


35. 
36. 
37., 


38. 


`. T50T-100-A | 


___ T61L-7657-B 
' Т85Т-7034-АН 
| Т85Т-7034-ВН ` 





|». T73T-1202-A 0 


Install the rear output shaft yoke and slinger - 


assembly onto the rear splines of the output 
shaft. Install the rubber seal, flat steel washer 


and 30mm locknut on the output shaft and | 


tighten to 203-244 N-m (150-180 ft-Ib). 
Install the drain plug and tighten to 19-30 N-m 


(14-22 ft-lb). ` 


Install the 4WD indicator. lamp ‘switch and 
aluminum washer into the case. | 
Place а 3/8 inch drive гаісһегіп the fill plug апа 


remove the plug. Fill the transfer case with 64 
oz. of Motorcraft MERCON® Multi-Purpose 


Automatic Transmission Fluid XT-2-QDX or 


DDX (ESP-M2C1 66-H) or equivalent. 


Install the fill plug and tighten to 19-30 №: т (14- 


22 ft-lb). 


Install the transfer case as described in the 
. Removal and Installation portion of this . 
Section. | | | h 


Start engine, check transfer case for correct ` 
°. operation. Stop engine and check ‘fluid level. 


Description 
D80L-100-A . | 
D80L-100-T u 
D80L-100-H | 
TOOL-1175-AC . 
Т80Т-7127-8 . 
Т80Т-7127-С 
T80T-4000-P 
T74P-77248-A 


Actuator Pin 
° Seal Remover 


Bearing Installer 


Driver Handle 


Т86Т-7034-СН 


T73T-1202-B | _ . Bearing Insatiler . 









T83T-7065-B 








Impact Slide Hammer — 
Blind Hole Puller Set | 


| Output Bearing Replacer — 
Output Bearing Replacer — 


Oil Seal Remover ` 
Oil Seal Installer | 
Extension Housing Bushing Remover ` ` 
` Extension Housing Bushing Installer ` 
Oil Seal Installer 


 .. Bearing Installer — 
Output Shaft Seal Installer | 


Front 
Rear - 





212b. — 


|. Qi — . 
<“ SUNGER `: 


Borg-Warner 13-56 Transfer Case—Manual Shift | 


RUBBER SEAL “ ` 


. 


x - REAR YOKE INSTALLATION - ` 


^ 


A A 








[Applicaton — 1] 
. Universal 1-1/4" to 1-1/2” ` | 





| Borg Warner #1356 Transfer Case 
.... Borg Warner #1356 Transfer Case 


Borg Warner #1356 Transfer Case | 
Borg Warner #1356. Transfer Case 


| Borg Wamer #1356 Transfer Case | 
Borg Warner %1356 Transfer Case 


LOCKNUT 


Fluid should drip out of "level" hole. ‘If fluid 
flows. out of "level" hole, the oil pump may not 
be functioning properly. 


| Borg Warner #1356 Transfer Case 
Borger Warner #1356 Transfer Case ` | 


5 “ 
. . 
. 
` 


16-81-21 





FLAT | 
STEEL 
WASHER 





CC7858-2B 
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16-81-22 | ` Borg-Warner 13-56 Transfer Case—Manual Shift Е 16-81-22 


SPECIFICATIONS (Continued) 


a Y ` x ^ . 


TORQUE SPECIFICATIONS 








» s 
* 


| Torque Limits в 


Description | 








| |ғы | 

LOL СОГ 2 SA SALE Sn 
СЕТ  — — 1. d. 7].  —— 7 
шыш у шыт | ^ "wem — — [7 sm С” 
а 
1 AACE "СИ т=ш= эзы ОИСИ 
ЕТ "ТГ тү E a a 
ШЕТ еее терумен == рекке ее д енемен 
ени 
тасав насаа нар мое 
Rear Driveshaft to Rear Output Yoke — Вой — Вгопсо | 288933 | | 2098 ^ | 
Rear Driveshaft to Rear Output Yoke — Nut — 2150-2350 4х4 || eB 


СС7859-2С 


ROTUNDA EQUIPMENT 
Description 
Transmission Jack 
Gasket Compound 


us | 22 СС74061В- 








| 
4 
T Ў 

А 
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> 


Borg-Warner 1345 Transfer Case 


16-86-1 - 





SECTION 16-86 Borg-Warner 1345 Transfer Case : 





.SUBJECT . 


PAGE 

DESCRIPTION 22205 асты S 16-86-1 

DIAGNOSIS AND TESTING ............. 2..... 16-86-1 
DISASSEMBLY АМО ASSEMBLY ДЫ | 

Case ........ о ан 16-86-9 

Cover ...... pem еа ас 16-86-8 

Planetary Gear Set ....... PE plata СТГ .... 16-86-8 


Transfer Case. ............ о 16-86-2 


- SUBJECT | 
REMOVAL AND INSTALLATION ` gne. 
Shift Lever .............................. 16-86-2 
Transfer Case ......... ТТІ” "sss. 16-86-1 
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VEHICLE -APPLICATION 


Applies to Bronco, Ғ-150,. Е-250 апа Е-350 (4х4) | 


Models. 


DESCRIPTION 


The Borg-Warner 1345 is a two-piece all aluminum 
part time transfer case (Figs. 1 and 2). Тһе unit is 
lubricated by a positive displacement oil pump. that 
channels oil flow through drilled holes in the rear output 
shaft. The pump turns with the rear output shaft and 


allows towing of the vehicle for extended distances | 


without disconnecting the rear driveshaft. 


DIAGNOSIS AND TESTING 


Refer to Section 16-10, General Manual 
Transmission Service, for diagnosis and testing 
procedures. К | 


REMOVAL AND INSTALLATION 
Transfer Case 
Refer to Fig. 3. 


Removal | | 
1.: Raise vehicle on a hoist. 


2. Place a drain pan under transfer case, remove 
drain plug and drain fluid from transfer сазе.. ` 


3. Disconnect four wheel drive indicator switch wire 
connector at transfer case. . | 


4. If so equipped, remove skid plate from frame. 





C7943-1A 





FIG. 1 Borg-Warner 1345 Transfer Case—Front View 
Case Half E 





FOUR WHEEL DRIVE 
INDICATOR SWITCH 


FIG. 2 Borg-Warner 1345 Transfer Case—Rear View 
© Cover Half | 4 


5. Disconnect front driveshaft from front output yoke. / 


6. Disconnect rear driveshaft from rear output shaft 
yoke. S | 


7. Disconnect speedometer driven gear from transfer 
case rear bearing retainer. 


8. Remove the shift rod from the transfer case control . 
lever and transfer case shift lever. б 


-9. Disconnect vent hose from transfer case. 


10. Support transfer case with a transmission jack 
Rotunda number 077-00019 or equivalent. ' 


11. Remove the bolts retaining transfer case to 
transmission adapter. 


12. Slide transfer case rearward off of the transmission 


output shaft and lower tranfer case from vehicle 
and remove gasket between transfer case and ` 


. adapter. 
Installation 
1. Place a new gasket between transfer case and 
_ adapter. | | 


2. Raise transfer case with transmission jack so 
‚ transmission output shaft aligns with splined 
‚ transfer case input shaft. Slide transfer case 
. forward on to transmission output shaft and onto 
. the dowel pin. Install bolts retaining transfer case 
to adapter. Tighten bolts in the torque sequence. 
. shown in View V, Fig. 3. PEE | 


3. Remove transmission jack from transfer case. 
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4. Connect rear driveshaft to rear output shaft yoke. Disassembly | 
or Bronco tighten bolt to 28-33 N-m (20-28 ft-lb) ` | 
for Е-150—Е-350 (4х4) tighten hut tO 11 -20 N-m 1: А а case. from vehicle : as described in 
(8-15 ft- Ib). б. Is: Section | 
2. Drain fluid from case by removing drain plug Pon. 4 
> Attach the shift rod to transfer ааа апе о: . rear case half (Fig. 2). Remove the speedometer ` 
uM z . ^; Cover. Replace the -filler plug. | 
6. Connect speedometer driven gear to transfer case. 9 | Remove both output shaft yoke nuts and washers 
7. Connect four wheel drive indicator switch wire | ^: . and remove the rear output YO and the front. 
connector at transfer case. _ " Output yoke. ` 
8. Connect front driveshaft to front. output yoke. 4, . Remove the four-wheel drive ааа Switch. 
Tighten nut to 11-20 М-т (8-15 ft-Ibs). . 5. Separate the cover from the case by removing the 
9. Install skid plate to frame. пәп nuts and botsto. — attaching bolts. Pry the case and cover apart by 
specification. © 5. inserting а flat-blade screwdriver or 1/2 inch 
10. Install drain plug and tighten to 9-18 Nem (е: 14 ft- Е. жады (Fio 5. tchet or Mid bar in the pry 
lbs). Remove filler plug and install 3.1 liters (05 . . 
pints) of automatic transmission fluid, DEXRON@ 6. Remove the magnetic chip collector from the 0055 
|; XT-2-QDX (ESP-M2C138-CJ) or.equivalent. ` in the bottom of the case half. | 
natal filler plug and tighten to 21-33 N. m ДЫҚ 25 7, Slide ШЕ shift collar hub off the rear output shaft | 
s - л. x (Fig. 6 : 
11. Lower vehicle. 228. Compress us e fork spring (Fig. n сое. 
T the upper and lower s ring retainers from the shaft 
Shift Lever Asus в s 
| 9. Ав an assembly, lift out from the case the four- 
Refer to Fig. 3. wheel drive lockup fork and the lockup shift collar 
NOTE: Remove the shift ball спіў if the shift ball, boot or (Рід. 8). Ве careful not to lose the nylon wear pads ` 
lever is to be replaced. If either the ball, boot or lever is _ оп the lockup fork. Note the location holes on the 
not being replaced, remove the ball, boot and lever as nylon wear pad and lockup fork. — | 
ап assembly. |. 0. . Remove the .snap ring from the front output shaft 
fiiis р | a С dd E а а ts, (Fig. 9) and lift 
` 11. Grip the chain and both sprockets, (Fig. 9) and li 
кз eds plastic insert from the shift ball. am - ` straight up to remove the drive sprocket, driven 
the ball with a heat gun to 60°-82°C (140°-180°F). . f 
Y X sprocket and chain from the output shafts. 
Knock the ball off the lever with a block of wood. Remove the thrust washer from the rear out ut 
and a hammer, taking care not to damage the shaft. pee 
finish on the shift lever. | | : | 
2. Remove the rubber boot and floor pan cover. ` у Lift the front output shaft out from 1 е case. | 
Di E h h f the shift le 13. Remove the four oil pump attaching bolts and 
3. Disconnect the vent hose from the shift lever. remove the oil pump rear cover, pickup tube, filter ` 
4.  Disconnect the чалат case shift гоа from the and pump body, two pump pins, pump spring, and 
shift lever. | oil pump front cover from the rear output shaft (Fig. 
5. Remove the boit өзінді the shift lever to transfer 10). Disconnect oil pick-up tube from pump body. . 
case. Remove the shift lever and bushings. 14. Remove the snap ring that holds the bearing 
| retainer inside the case. Lift the геаг output shaft 
Installation while tapping on the bearing retainer with a plastic 
‘1. Position the shift. lever and bushings on the or soft mallet. Lift the rear output shaft and eating 
: - transfer case. Install the bolt and tighten to 95-122 retainer from the case (Fig. 11). Í 
М-т (70-90 ft-lbs). NOTE: Two dowel pins will fall into the case when 
2. Coat the pivots on the shift lever and transfer case “һе retainer is removed. | 
lever with Multi-Purpose Long-Life Lubricant, 15. Remove the rear output shaft from the Abgang 
C1AZ-19590-B (ESA-M1C75-B) ог ыш retainer. If necessary, press the needle bearing 
Install the shift rod on the pivots. , assembly out from the bearing retainer. 
3. Connect the vent hose to the shift lever. °, 16. Remove the C- -clip that holds the shift cam (Fig. 
4. Install the rubber. boot and floor pan cover. _ , 12) to the shift actuating lever inside nto case. 
5. Warm the ball with a heat gun to 60°-82°C (140°- ` 17. Remove the shift lever retaining screw ап remove | 
180°F) and tap the ball on the lever with a 7/16 Пе shift lever from the case. 
inch socket and mallet. Install the plastic: shift . NOTE: When removing the lever, the shift cam will 
pattern insert. y . disengage. from the shift lever shaft and. may 
6. Check the transfer. case for proper ны and , .. Felease the detent ball and spring from the case, 
operation. . .:.18..As an assembly, remove the planetary gear. set, 
shift rail, shift cam, input shaft and shift forks from 
DISASSEMBLY AND ASSEMBLY the case (Figs. 13 and 14). Be careful not to lose 
| | . the two nylon wear pads on the shift fork. 
Transfer Case | 19.. Remove the spacer washer from the bottom of the 


Refer to Fig. 4. case. Remove the bushing. | 
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SHIFT LEVER | | > VIEW W 
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FIG. 3 Borg-Warner -1345 Transfer Case and Skid Plate Installation 
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WITH THE GEAR SHIFT LEVER ` 
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SKID PLATE SHOWN 


7E063 


NUT-620481 (3 on P x CK 
20-27 N:m us 
(15-20 FT-LB) | PRIOR TO 
| INSERT INSTALLATION 


76015 i- . SHIFT BALE 

‚ +. MUST BE ~ 
‘WARMED TO 
 60-82C ` 
(140°-180°F) 















О о BOLT 
INSTALLATION OF SKID PLATE: = 605787 


€ VEHICLE 
VEWU. > ` | 
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FIG. 4 Borg-Warner 1345 Transfer Case Exploded View. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 





К) 


NN 
Хз 
^ NN 
A 


\\ 
4” 
a^ 


Ø. 





FIG. 7 Removing Spring Retainers 


20. With a drift, drive out the plug from the detent 
spring bore (Fig. 15). i 


Assembly 
 . Before assembly, lubricate all parts with automatic 


transmission fluid, ОЕХАОМ® 1, XT-2-QDX, (ESP- 
M2C138-CJ) or equivalent. | 
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FIG. 10 Removing Oil Pump Assembly 


.1. Assemble the planetary gear set, shift rail, shift 


cam, input shaft and shift fork together as a unit 
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FIG. 12 Removing Shift Cam -С-Сіір 


(Fig. 16). Make sure the boss on the shift cam is 


installed toward the case. Install the spacer washer 


on the input shaft. — | | 


2. Place the rear output shaft in the planetary gear 
set, making sure the shift cam engages the shift 
fork actuating pin (Fig. 17). ROS : 


3. Lay the case on its side. Insert the rear output shaft 
and planetary gear set into the case. Make sure 
the spacer washer remains on the input shaft. 


4. Install the shift rail into the hole in the case. Install 
the outer roller bushing into the guide in the case. 


5. Remove the rear output shaft and position the shift 
fork in neutral (Fig. 17). 20 "TN | 


6. Place the shift control lever shaft through the. cam, 
and install the clip ring. Make sure the shift control 
lever is pointed downward and. is parallel to the 
front face of the case to be in the neutral position 
(Fig. 18). | | 27-2 P 


7. Check shift fork and planetary gear engagement. 
Unit should operate freely without any binding. 
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| PLANETARY ` 
j GEAR SET 














10. 


11. 


12. 


13. 


14. 


NYLON 
WEAR PADS 


PLANETARY 
GEAR SET 





eN C 
BUSHINGS 





. 14. Shifter Mechanisms 


If removed during disassembly, press new needle 
bearing into the bearing retainer using. Output . 
Bearing Неріасег--Неаг, T80T-7127-C. 


. . Insert output shaft through: the bearing retainer ` 


from the bottom side outward. . 


Insert the rear output shaft pilot into the input shaft 
rear bushing. Align the dowel holes and lower the 
bearing into position. 


` Install dowel- pins. Install snap ring that retains the 


bearing retainer in case. 


Insert detent ball and spring in detent bore in case . 
half (Fig. 19). Coat the seal plug with RTV sealant 
or equivalent. Drive plug into case until the lip of 
the plug is 0.79mm (1/32 inch) below the surface ` 
of the case. Peen the case over the plug in two 
places. | ` Ж 


Install the ой pump front cover over the output 
shaft with the flanged side down. The word ''Top'' 
must be facing the top of the transfer case as the 
position the case is installed in the vehicle. 


Install the oil pump spring and two pump pins with 
the flat side outward in the hole in the output shaft. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


15. 


. PLANETARY 
GEAR SET 


FIG. 16 Installing Planetary Gear Set.and Shifter 


Mechanism 


Push in both pins to install the oil pump body, 
pickup tube and filter. (The 'REAR' markings on 
the pump body must face upward). Prime the pump 
with automatic transmission fluid, DEXRON® Il, 
XT-2-QDX (ESP-M2C138-CJ) or equivalent. | 


Place the oil pump rear cover on the output shaft 
with the flanged side outward. The word "Тор 


Неаг" is positioned toward the top of the transfer 


case in the position the transfer case is installed in 
the vehicle. Apply Loctite or equivalent to oil pump 
bolts and install in pump cover. Tighten to 4.0-4.5 


.. Nem (36-40 іп-Ы) and rotate the pump while 


16. 


17. 


tightening. —— | 


NOTE: When the oil pump is correctly installed, it 
will rotate freely on the output shaft. 


Install the thrust washer on the rear output shaft | 
next to the oil pump. : | 


Install chain оп drive sprocket and driven sprocket. 
Lower the chain and sprockets into position in the 
case. The driven sprocket is installed over the front 


output shaft and the drive sprocket is placed on. 


the rear output shaft. 


Borg-Warner 1345 Transfer Case 
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FOLLOWER IN 
NEUTRAL 
(TWOWHEEL . 
DRIVE POSITION) 


NYLON ROLLER 


__ LOCATE BOSS 
TOWARD THE 


SHIFT FORK 
ACTUATING PIN ` 
(RANGE FORK 
ROLLER IN. 
NEUTRAL POSITION) 


қ ` : 
4H LOCATE DIRECTLY ABOVE THE 


DETENT BALL HOLE IN CASE C3820-1B 


NEUTRAL 2H POSITION 


POSITION 





4H POSITION C4868-1A 


FIG. 18 Correct Shift. Lever Installation 


18. 


19. 


20. 


el. 
22. 


Assemble the washer and snap ring behind the ` 
driven sprocket. | ы | 


Engage the four-wheel drive shift fork оп the shift 


^collar. Slide the shift fork over the shift shaft and 
the shift collar over the rear output shaft. Make - 
sure the nylon wear pads are installed on the shift ` 


fork tips and that the necked down part of the shift ` 
collar is facing rearward. Note that the location 
holes in the nylon wear pad and lockup fork are | 
assembled correctly. EO | 


Push the four-wheel drive shift spring downward 


and install the upper spring. retainer. Push the "n 


spring upward and install the lower retainer. 
Install the shift collar hub on the rear output shaft. 


Apply a bead of RTV sealant, Silicone Rubber, 
D6AZ-19562-A . (ESB-M4G92-A), or Rotunda 


Gasket Compound : # 071-00002, or equivalent on 
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FIG. 19 Installing Detent Вай ` 


23. 


24. 


25. 


26. 


27. 


the case mounting surface. Power the cover over 
the rear output shaft. Align the shift rail to its blind 
hole in cover. Make sure the front output shaft is 
fully seated in its support bearing. Install attaching 
bolts and tighten to 55-61 М-т (40-45 ft. Ib). Allow 
one hour curing time for gasket. material prior to 
operating vehicle. 


Install the four-wheel drive indicator switch. 
Tighten to 11-16 М-т (8-12 ft. Ibs). 


Press an oil slinger on the front yoke. Install front 
and rear output shaft yokes. Install the anti-spill oil 


seal. Coat the face of the yoke nuts and output. 
shaft threads with Threadlock and Sealer, ЕОА2- | 
19554-A (ESE-M4G204-A) (Туре Il) or equivalent | 


and tighten to 136-176 N-m (100-130 ft. Ib). Install 
the speedometer assembly. . 


Refill transfer case with 3.1 liters (6.5 pints) of 


" automatic transmission fluid, DEXRON® Il, XT-2- 


QDX (ESP-M2C138-CJ), or equivalent. Tighten 


. level and drain plugs to 9-18 М-т (6-14 ft. ІР). 
Tighten fill plug to 21-33. №: m (15-25 ft. lb. ` 


Install transfer case in vehicle as described in this 
Section. 


Start engine and check transfer case for correct 
operation. Stop engine and check fluid level. Fluid 
should drip from level hole. If fluid flows out level 
hole in a stream, the. Pome ША not be operating 
properly. | 


Planetary Gear Set i 
Disassembly. 


1. 


2. 


Slide the input о rearward out of the planetary 


. gear set (Fig. 2 


Remove the snap ring from the annulus gear. 
Remove the shift hub and planetary gear case 
from the annulus gear. 


Unlock the two (2) locking plates (Fig. 21) iom the 


hub. Remove the shift hub snap ring and "Т" 
shaped lock key. Lift the shift hub from the 
assembly (Fig. 22). 


Remove the outer fiber washer, sun gear and inner 
fiber washer (Fig. 22). Rotate inner fiber washer 
slightly upon removal to allow positioning tabs to 


Borg-Warner 1345 Transfer Case 
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clear planetary gears. NER fiber washers upon 
assembly. 


Assembly ` 


71. 


m 





Place a new inner fiber washer into the planetary a 


‚ gear housing. 


2. Install sun gear. 

Coat new outer fiber washer with vaseline ‘or. 
equivalent. Install outer washer on hub. 

4. Place hub in planetary gear cage and install "Т". 

|^. shape lock key and snap ring. | 

5. Install ring gear plate, with dished side toward the l 

| planetary gear. set, on the shift hub. | 

6. Lower the planetary assembly into the annais | 

` gear. Be sure the tabs on the locking plate engage 
the annulus gear teeth. Install (ТАР ring. 

Cover ` 

. Disassembly | 4. 
Remove snap ring retaining the геаг Output $ shaft | 
‚ ball bearing. assembly in the cover. | 

2. - Turn Cover over and remove the rear output shaft 

seal with T50T-100-A, Slide Hammer, and Tool 
_1175-АС, seal remover (Fig. 23). "E 
Remove. speedometer drive gear. 

4. Press the rear output shaft ball bearing out тов 
the cover. | 
Remove speedometer деаг adapter. 

6. Remove front output shaft inner needle bearing . 
from cover with T50T-100-A, Slide Hammer, and 
D80L-100-T, Collet from D80L-100- A, Blind Hole | 
Риһег Set (Fig. 24). 

Assembly | | x 
Press а new needle bearing into the cover using - 
_ output Bearing Replacer—Front, T80T-7127-B. | 

2. Press a new ball bearing assembly into the cover. _ 

, .Jnstal snap ring. —— - 

3. Turn cover over and install speedometer drive. 
gear — 

4. Install new output shaft seal into position. 

5. | 


Install Speedometer gear adapter. 


PLANETARY . 
EAR SET 


FIG. 20 Removing Input Shaft From Planetary Gear 
| et | U 
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SEAL REMOVER ` 
TOOL-1175-AC 
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. GEAR 


С8079-1А 


; FIBER PLANETARY 
WASHERS: © GEAR ` 
| ERO ASSEMBLY 


SLIDE HAMMER 
T50T-100-A 


ANNULUS 
` GEAR © 





. C8080-1A 
FIG. 22 Planetary Gear Set 


Case | 

Disassembly ` и a" E 
21. Remove snap ring retaining front output shaft ball . 
_ bearing assembly іп -саве. | 3m | 

2. Remove output shaft seal and both input shaft’ 

^ seals. A 616 | ; 
23. Press the front output shaft bearing and input shaft 
bushing from the case. y War $c г 1 


a 





Assembly 


1. Press new input shaft bushing into Case. Make 
sure lug is in downward position. bc s ug | | 
22. Install new output shaft ball bearing. Install snap: 3: Press both input shaft seals into case. 
ring. .  - E ROT ce . 4. Press front output shaft seal into case. 


FIG. 24 Removing Needle Bearing ` 
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SPECIFICATIONS 
SPECIAL SERVICE TOOLS 
с. 
T50T-100-A | 
'D80L-100-A 
D80L-100-T — 
-. 'D80L-100-H | 
TOOL-1175-AC 
80Т-712780 0 


Т80Т-7127-С 









an 
Š ң 





impact Slide Hammer — 2-1/2 lb 
Blind Hole Puller Set 
| Blind Hole Puller 


| Output Bearing Replacer — Rear 





| Output Bearing Replacer — Front 


TORQUE SPECIFICATIONS — BORG WARNER 1345 TRANSFER CASE 





Description 


Case Half Attaching Bolts 


Drain Plug 
Fill Plug 


Heat Shield to Transfer Case 
Skid Plate to Frame 


Yoke-Nut-F150-F350 4x4 . 


ROTUNDA EQUIPMENT 


Four Wheel Drive Indicator Switch | 
Front and Rear Output ҮоКев to Transfer Case 


Transfer Case to Transmission Adapter 


Front Driveshaft to Front Output Yoke 
Rear Driveshaft to Rear Output Yoke 
Rear Driveshaft to Rear Output | 





Description 
Transmission Jack 
G 


-4 


% 


6 
20-27 


== 


163-203 


asket Compound _ 





.. CC7406-1B 


gls 


^ 


. Universal 1-1/4" 


, Use with Blind Hole Puller 


. Universal — Use with Impact Slide Hammer 


Borg Warner #1345 Transfer Case 
Borg Warner #1345 Transfer Case 


. 


Torque Limits | 


to 1-1/2” | 


CC4011-2C 
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GROUP. 
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SECTION TITLE ` PAGE SECTION TITLE - | PAGE 

AUTOMATIC OVERDRIVE ` |^ |. |  , GENERAL AUTOMATIC TRANSMISSION __ 
TRANSMISSION ..................... ....17-20-1 > SERVICE ................................ 17-01-1 

C6 AUTOMATIC TRANSMISSION ........:.... 17-10-1 SHIFT CONTROL LINKAGE -................. 17-02-1 


E4OD AUTOMATIC TRANSMISSION .......... 17-09-1 





SECTION 17- 01 General Automatic Transmission . 
. Service 





SUBJECT PAGE SUBJECT f 4 220%. ` PAGE 
CLEANING AND INSPECTION | | CLEANING AND INSPECTION (Cont' d) 
Саве: ТЕМ L tupsiy pam е ен че 17-01-35 Stator to Turbine Interference Check—C6 m | 
Control Valve Body .................... . 17-01-24: and AOD Converters ............... .-. 17-01-34 
Converter and Fluid Cooler ........... ... 17-01-32 Transmission ............ busted icai o 17-01-24 
Converter Damper/Hub Weld Check—AOD DIAGNOSIS AND TESTING 2e 
Only. uec oy tee mE ERES RU Шок Ron 17-01-33 Air. Pressure Checks Lis lusu gu 4.4....... 17-01-14 
Converter End Play апа Опе may Clutch | 2. +: Wr 17-01-14 
CHECK: ean “454% n атаны Әдік» 17-01-32 . Forward Clutch ................... .... 17-01-14 
Direct Clutch—AOD ........: | x "(t 17-01-31 Governor ....... он A Pd adis 17-01-14 
Direct Ciutch Piston Check Ball Leakage : | ‘Intermediate Servo .......... .......... 17-01-14: 
PIOCedUre ы: 90525555545 17-01-31 Low-Reverse Clutch C6 Only | 2...:2...... 17-01-14 
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VEHICLE APPLICATION 


Applies to all Е-150--Е-350; F-150—F- 350 (4х2) (4x4) 
and Bronco. Vehicles equipped with C6 and AOD 
Automatic Transmissions. 


" NOTE: For information on E40D. automatic 


transmissions, see Section 17- 09, E40D Automatic 


Transmission. 


. GENERAL INFORMATION - 
`` All automatic transmissions are equipped with high 


temperature resistant seals. This includes those seals ` | 
used on the manual апа kickdown levers, the O-rings. 


and oil pan gasket. Under no. conditions should older 
design seals be used on the transmissions, except the 
regular service replacement oil pan gasket, which is of 


ea special leak prevention design. This should still be used. 


Trañsmission Identification 


All vehicles are equipped with. ‘а. Vehicle — 
Certification Label affixed to the left (driver's) side door ` 


lock*post. Refer to the stamped code in the space 
marked ''Trans." and to Fig. 1 below for proper 
transmission identification. Refer to Section 10-00, 
Identification Codes for specific transmission 
identification coding. | 


DIAGNOSIS . AND TESTING | 


Troubleshooting the automatic transmission is 
simplified by using the proven methods of diagnosis. 
One -of the most important things to remember is that 
there is a definite procedure to follow. Do not try to 
short cut or take it for granted that someone else has 
done. the. critical checks or ‘adjustments. 


The following procedures are recommended for 
checking and/or verifying that the various components 
are adjusted. and operatin 
_ Transmission Tester is used, Rotunda model 014-00737 
or equivalent, follow the manufacturer’ 6 instructions. 


Linkage Check 


Accelerator Linkage ‘and Operation 


The linkage must be free and must return to idle 
when released. Refer to Section 24- 60—Carburetor 


. Throttle Linkage for accelerator linkage adjustment and ` 


to the Engine Emissions шашы 


anual for dashpot 
ТТІ | 





properly. If an Automatic 


_ МЕО. BY FORD MOTOR CO. IN U.S.A. i 
DATE: | | GVWR: — — L 
FRONT GAWR: . REAR GAWR: | 
| ` WITH лі 22 ` WITH 
TIRES ` TIRES 
RMS 2 с. RIMS ` 
AT PSI COLD AT PSI COLD . 


` THIS VEHICLE CONFORMS TO ALL APPLICABLE FEDERAL MOTOR 
VEHICLE SAFETY STANDARDS IN EFFECT ON THE БАЕ ОЕ 
MANUFACTURE SHOWN ABOVE ' 


VEHICLE IDENTIFICATION NO. | 


TYPE 


EXTERIOR PAINT COLORS DSO 
| МВ | TYPE GVW Í BODY | TRANS | AXLE |. TAPE SPRING ` 


TRANSMISSION 
CODE = 


С02926-1Ғ 


- FIG. 1 Typical Vehicle Safety Standard Certification 


Label—Transmission Identification 


Kickdown Linkage—C6 Transmission 
Check for wide-open carburetor and linkage. travel at 


full throttle. The carburetor full-throttle stop must be 


contacted by the throttle linkage and there must bea 
slight amount of movement left in the downshift linkage. 
Be sure the downshift linkage return spring is connected 
and the downshift lever returns to a'closed position. 


For carburetor and EFI system kickdown linkage 


procedures, refer to Section 24-60, Throttle Linkage. 
` Throttle Valve Control Cable System Check— | 


AOD 


4.9L (300 CID) 1-6 and 5.01. EFI Engine 
Application | 


Check for free cable and lever travel and айш 


between idle and wide open throttle. Cable must пої Бе’ - 


loose where it fastens to the throttle body lever. | 


CAUTION: Do not drive vehicle If cable Is broken ¢ or £ | 


disconnected at carburetor. 
Damage to friction elements іп the transmission may 


result due to excessive slipping -since TV (Throttle 


Valve) pressure will remain near zero. If it is necessary 
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to diu truck before repairing or resetting cable, 
disconnect cable at the transmission lever. TV pressure 
. will now be near maximum allowing light throttle 
operation. However, shifts will be delayed and harsh. 


Refer to Section 17- 20, Automatic Overdrive 
Transmission for adjustment of automatic overdrive TV 
cable linkage. | 


Manual Linkage | | 
This is a CRITICAL adjustment. Be sure the "О" (C6) 


ог -© (AOD) detent іп the transmission corresponds . 


exactly with the stop in the steering column or console. 

‘Hydraulic leakage at the manual valve can cause delay 
’ in engagements and/or slipping while operating. if the 
linkage is not.correctly adjusted. 


Transmission Fluid. Level Check 


CAUTION: Vehicle should not be driven if fluid level 
is below the "DO NOT DRIVE" hole. 


| Transmission—Operating Temperature 


The automatic transmission should be checked at an 
operating temperature of 66 degrees to 77 degrees C 


(150 degrees to 170 degrees F) (dipstick is hot to the 


touch). The operating temperature may be obtained by 
driving 24-32 km (15 to 20 miles) of city-type ans with 
the outside temperature above 10 degrees C _ (50 
degrees F). ` | 


CAUTION: If vehicle has been operated for an 
extended period at high speed, or in city traffic in 
. hot weather, or vehicle is being used to pull a trailer, 
to obtain an accurate reading, the fluid has to cool, 
usually about 30 minutes after engine has been 
turned off. = 


Transmission—Room Temperature 


If the transmission is not at an operating temperature 
of 66 degrees to 77 degrees C (150 degrees to 170 
degrees F) and it becomes necessary to check the fluid 
level (such as pre-delivery), the fluid may be checked at 
room temperature, 21 degrees to.35 degrees C (70 
degrees to 95 degrees F) р соо! 10 юше 


Dipstick Reading · 
Refer to Fig. 2. 


The fluid level on the dipstick should be within the 
cross hatched area at operating temperature. The fluid 
level on the dipstick should read between the holes at 
room temperatures. 


Check the. fluid ` as follows: 


NOTE: It may be necessary to remove | the air inlet tube 
located directly in the way of access .to the dipstick. 


1. With the transmission in PARK, engine at idle rpm, 
foot brakes applied, and vehicle on level surface, 
move the transmission/selectór lever through each 
range, allowing time in: each range to engage 
transmission. Return to PARK, applying parking 


. brake fully, and block the wheels. Do not turn off . 


the engine during the fluid level check. 
LN Clean all dirt from the transmission fluid dipstick 


cap before removing the dipstick from the filler > 


tube. 


g. Pull the dipstick out of the tube, wipe it clean, and. 


push it all the way back into the tube. Be sure it is 
fully seated. | 
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4. Pull the dipstick out of the filler tube again, and 
. check the fluid level. 


IMPORTANT: The fluid level indication on the ‘dipstick j 
will be different at operating temperature and room. 
temperature. For the correct fluid level reading on the 
dipstick, follow the appropiate instructions stated 
көчү 


` Before adding fluid, be sure that the correct bns will 


be used. If in doubt, check the Vehicle Certification 
Label affixed-to the left front door lock face panel or 


door pillar for the Transmission/Transaxle Code. Also, 


. the fluid.is stamped on the dipstick. 


CAUTION: Use of a fluid other than specified could 


| result in transmission malfunction and/or failure. 


If necessary, add enough fluid through the filler tube 
to raise the level to the correct position. Do not overfill 
the transmission, because it will result in foaming, loss 
of fluid through the vent, and possible transmission 
malfunction. If overfill occurs, excess must be removed. 


5. Install the dipstick; making sure it is fully seated in 
: the: tube. 


If the transmission fluid level is correctly established 
at 21 degrees to 35 degrees C (70 degrees to 95 
degrees F), it will appear in the cross hatch area on the 
dipstick when the transmission reaches an operating 
temperature of 66 degrees to 77 degrees C (150 
degrees to 170 degrees F). Do not overfill or underfill. 


Overfill can cause the fluid to foam and spill out 
through the transmission vent resulting in a 
transmission malfunction. | 


Underfill can result in transmission loss. of 
engagement or slipping. This condition is most evident 
in cold weather or when the vehicle is parked or pein 
driven on a hill. 


If the transmission fluid level is checked when the 
fluid is at room temperature, the dipstick could indicate 
that fluid should be added if the dipstick is misread. If 
fluid is added at this time, an overfill condition could - 
result when the fluid reaches operating temperatures of 
66 degrees to 77 degrees C (150 degrees to 170 
degrees F) (dipstick hot to touch). к 


Refer to the specifications at the end.of this Section 
for automatic transmission fluid ns, and 
capacities. | | 


Тгапвтізвіоп Fluid Condition Check - 


1. Make the normal fluid check according to the 
above ана | | 


FLUID LEVEL AT ` 
OPERATING TEMPERATURE 
66°C TO 77°C (150°F TO 

° 170°Е) 


FLUID LEVEL АТ 
ROOM TEMPERATURE 


21°С TO TO — o 
DO NOT , 95°F) RE ue i 


DRIVE MARK 


| DJ4282A | 


FIG. 2. Dipstick Reading—AOD, C6 
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2. Observe color апа odor of the fluid. lt should ре 
dark reddish not brown or black. А burnt odor сап 
sometimes indicate that there is an overheating 
condition or`clutch disc or band failure. 


3. Use ап absorbent white facial tissue paper to.wipe 

‚Че dipstick. Ехатіпе-іһе stain for evidence of 

solids (specks of any kind) and for antifreeze signs 
(gum or varnish on dipstick). | 


NOTE: Fluid used with the automatic капып өр | 


contains а detergent which retains in. suspension 


particles generated - during normal transmission 


use. This characteristic may result in a. dark 
coloring of the fluid and does not by itself indicate 
malfunction or need for repair. | 


Af specks are present in the oil or there is 
. evidence of antifreeze, the transmission oil pan 
must be removed for further inspection. If fluid 
" contamination or transmission failure is confirmed 
` by further evidence of coolant or excessive solids 
in the oil pan; the ‘transmission must be 
disassembled. and completely cleaned and 
repaired. This includes cleaning the torque 
converter and transmission cooling system. It 
°. would be a waste of time to perform any further 
checks before cleaning and repairing the 
transmission. 


| During disassembly and assembly, all ` overhaul 
checks and adjustments of clearances and end 
play must be made. 


High or Low Fluid Level | 
A fluid level that is too high will cause the fluid to 


become aerated. Aerated fluid will cause low control ` 
pressure, and the aerated fluid may be forced out ше 


vent. 


A fluid level that is too low can affect the РР ТА of 
the transmission. Low level may indicate fluid leaks that 
could: cause transmission damage. 


Fluid Level High Before Starting Engine—OK | 
During Normal Check 


1. Check for correct operation о drainback valve i in 
stator support. ` 


2. Check pump bushing: - 
3. Replace or repair pump if required. 


Transmission Fluid Cooler Flow Check 


The linkage, fluid level and control pressure must be 
within specifications before performing this flow check. 


Remove the transmission dipstick from the filler tube. 
Place a funnel in the transmission filler tube. Raise the 
vehicle, remove the cooler return line from its fitting in 
the case. Attach a hose to the cooler return line and 
fasten the free is of the hose in the funnel installed in 
the filler tube. . | 





FIG. 3 Cooler Line Fitting Torque Specifications 
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Start the engine and set idle speed at 1999 rom with 
the transmission in neutral. 


Observe the fluid flow at the inel When the flow is is . 


"solid" (air bleeding has been completed), the flow 


should be liberal. If there is not a liberal flow at 1000 | 


rpm in neutral, low pump capacity, main.circuit system 
leakage, or cooler system restriction is indicated. 


Check both metal cooler lines between the 
transmission and radiator for restrictions. Check for 
restrictions in the metal or rubber cooler lines to and 


_ from the auxiliary cooler, if the vehicle is so equipped. 


Visually check and physically feel all bends. for kinks, 
especially rubber cooler lines, that would restrict flow 
and could result in transmission evemestng or lack of 
lubrication. 


To separate transmission trouble from cooler system 
trouble, observe the flow at the transmission case 
converter-out fitting. 


Transmission Fluid Leakage Checks | | 


Check the speedometer cable connection at the. 
transmission. Replace.the rubber seal if 4959552 и 50 
equipped). 5 

Leakage at the oil pan gasket often can be mo 


by tightening the attaching bolts to the proper torque. If 


necessary, replace the gasket. 


Check the fluid filler tube connection at the 
transmission case. If leakage is found, install a new O- 
ring. The filler tube brackets should align properly and 
be attached to the transmission or engine locations. 


Check the' fluid lines and fittings between the ` 
transmission and the cooler in the radiator tank for 
looseness, wear, or damage. If leakage is found, tighten 


the fitting, or replace the damaged parts (Fig. 3). 


Check the епдіпе coolant in the radiator. If 
transmission fluid is present in the coolant, the cooler in 
the radiator is probably leaking. . 


‚Тре cooler can be: further -checked for leaks by 
disconnecting the lines. from the cooler fittings and 
applying 345-517 kPa (50-75 psi) air pressure to the 


fittings. Remove the radiator cap to relieve the pressure 
. build up at the exterior of the oil cooler tank. If the 


cooler is leaking and/or will not hold pressure, the 
cooler must be replaced. Cooler replacement is 
described in the Cooling System Section of Group 27. 


ОН leakage is found at either the. downshift control 
lever shaft or the manual lever shatt, replace either. or 
both seals. 


Inspect the pipe plug on the left front side оғ the 
transmission case. If the plug shows leakage, tighten 
the plug to specifications. If leakage continues, replace 
the plug. On a C6 transmission, inspectthe TV pressure 
plug on the right.rear side of.the case. On the AOD 
transmission, inspect the ТУ” pressure plug, forward 


clutch, pressure plug and direct clutch on the right side ` 


of the case and tighten to specification if leakage is ` 


"Fluid Line Nut .. 


__ CD3141-2D 
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evident. If the plug shows leakage, coat the threads with 
Motorcraft Sealing Compound or. equivalent and tighten 
the plug to specification as listed at the end of the 


appropriate transmission Section. If leakage continues, | 


replace the plug. 


When a converter drain plug leaks, remove the drain | 


plug with a six-point wrench. Coat the threads with 
Motorcraft Sealing Compound or equivalent and install 
the plug. Tighten the drain plug to specification as listed 
at the. end of this Section. Fluid leakage from the 
converter housing may also be caused by engine oil 
leaking past the rear main bearing, or from oil galley 
plugs, or power steering oil leakage from steering 
system. Be sure to determine the exact cause of ше 
leak before starting repair procedures. 


Oil-soluble aniline or fluorescent dyes premixed . 


at the rate of 1/2 teaspoon of dye powder to 0.23 


liter (1/2. pint) of transmission fluid have proved ` 
helpful in locating the source of fluid leakage. Such. 


dyes may be used to determine whether an engine 
oil or transmission fluid leak is present, or if the 
fluid in the oil cooler leaks into the engine coolant 
system. A black light must be used with the 
ичегезсепг dye solution. 


Fluid Leakage in Converter Area 


In diagnosing and correcting fluid leaks in the front 


pump and converter area, use the following procedures 
to locate the exact cause of the leakage. Leakage at the 
front of transmission, is evidenced by fluid around the 
converter housing, may have several sources. By 
careful observation, it is. possible in many instances, to 
pinpoint the source of the leak before removing the 
transmission from the vehicle. The paths which the fluid 
takes to reach the bottom of the converter housing are 
SNOWN: in (Fig. 4). | | 


“CRANKSHAFT 


1.° Fluid leaking by the front pump seal lip will tend to 
move along the drive hub and onto the back of the 
impeller housing. Except in the case of a total seal 
failure, fluid leakage by the lip of the seal will be 

. deposited on the inside of the converter housing 

. only, near thé outside diameter of the housing. 


2. Fluid leakage by the outside diameter of the seal 
and front.pump body will follow the same path 
which the leaks by the front pump seal follow. 


EE Fluid that leaks by a front pump-to-case bolt will be 


- deposited on the inside of the converter housing 
only. Fluid will not be deposited on the Қа of the 
converter. 


4. Leakage by the front pump-to-case gasket may 

.  .cause fluid to be deposited inside the converter 
housing, or it may seep down between the front of 
the case and converter housing. 


.5. Fluid leakage from the converter drain plugs or 


converter-to-flywheel stud weld will appear at the 
outside diameter of the converter on the back face 
of the flywheel, and in the converter housing only: 
near the flywheel. 


Engine oil leaks are sometimes improperly diagnosed 
as transmission front pump seal leaks. The following 
areas of possible leakage should also be checked to 
determine if engine oil leakage is causing the problem: 


a. Leakage at the rocker arm cover (valley cover) 
may allow oil to flow over the converter 
housing or seep down between the converter 
housing and cylinder block, causing oil to be 
present in or at the bottom of the converter 
housing. | | 


b. Oil galley plug leaks will allow oil to flow down 
the rear face of the block to the bottom of the 
converter housing. . 


FRONT PUMP ` 
SEAL LEAK 


CRANKSHAFT 
SEAL LEAK 





CONVERTER _. А 
|... ASSEMBLY ed : 
FLYWHEEL 
CONVERTER DRAIN PLUG LEAK 


OR CONVERTER TO FLYWHEEL = 
STUD WELD LEAK : 


FIG. 4 Converter Leakage—Fluid Path _ 


IMPELLER 


FRONT 
PUMP-TO-CASE 
BOLT LEAK 


FRONT PUMP , .- 
GASKET LEAK 


THIS LEAK DOES ` 
NOT APPLY TO THE 
C6 OR AOD 
TRANSMISSION 


CONVERTER 
HOUSING 





р2934-28 | 
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с. Т by the crankshaft seal will work back 
to the flywheel, апа then into the converter 
housing. 


Fluid leakage from other areas, ‘such as the power 
steering system. forward of the transmission, could 


cause fluid to be present around the converter housing 


due to. blow back or road draft. The following 
procedures should be used to determine the cause of 
the leakage before any repairs are made. 


-а. Remove the transmission dipstick and note the 
color of the fluid. Original factory-fill fluid is 
dyed red, to aid in determining if leakage is 

“Шот the engine or transmission. Unless а 
considerable amount of makeup fluid has been 
added or the fluid has been changed, the color 
should assist in pinpointing the leak. Since 
road draft may cause leaking power steering 
fluid to be present on the transmission, this 


leakage, if present, should be eliminated . 
before checking the transmission for fluid 
. leakage. 


b. Remove the converter ашый cover. Clean 
off any fluid from the top and bottom of the 
converter housing, front of the transmission 
case, and rear face of the engine and engine 
oil pan. Clean the converter area by washing 
with a suitable non-flammable solvent, and 

° blow dry with compressed air. 


c. Wash out the converter housing, the front of 
the flywheel, and the converter drain plugs. 
The converter housing may be washed out 
using: cleaning solvent and a squirt-type oil 
can. Blow all washed areas dry with 
compressed air. | 


.d. Start and run the engine until the transmission 


reaches its normal operating temperature. 


Observe the back of the block апа ор of the 
converter housing for evidence of fluid 
leakage. Raise the vehicle on a hoist and run 
the engine at fast idle, then at engine idle, 
occasionally shifting to the drive and reverse 

. ranges to increase pressure . within the 
transmission. Observe the front of the 
flywheel, 
possible), and inside the converter housing 
and front of the transmission case. Run the 
engine until fluid leakage is evident and the 
probable source of leakage can ‚Бе 
determined. 


Converter Leakage Check 


|f welds on the torque converter indicate - јвакаве, 
remove the converter апа таке the following check. 


Assemble a Rotunda 021-00054 Torque Converter 
Leak Detector or an equivalent to the converter. Test 
_ the converter for leaks "ономлпа іһе шоп S eupplied 
. with the detector kit. 


, Engine Idle Speed Check (With the Throttle 
Positioner Application) 


On vehicles that have curb idle speed adjustment 
capability, if the idle speed is too low, the engine will run 
roughly. An idle speed that is too high will cause the 
vehicle to creep, have harsh engagements and harsh 
closed-throttle downshifts. 
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Refer to the ENGINE/EMISSION DIAGNOSIS* 
manual for curb idle speed adjustment information. : 


On vehicles: equipped with an Exhaust. Gas 


- Recirculation. (EGR) system, it is important to check the 


system for proper ыы апа for а по restricted ог 
leakage condition. | . О 


Control Pressure Test ` 


C6 


There аге. two methods: of Бебето the control 
pressure test.- One is to perform the test using the 
engine vacuum. The second method is to use a remote 
vacuum source. such as the one provided in the 
distributor tester or a hand operated vacuum pump. 


Engine Vacuum Pressure 


When the vacuum diaphragm unit is operating 


. properly and the manual and downshift linkage is 


adjusted properly, all the transmission shifts (automatic 


апа kickdown) should occur within the road speed limits 


listed in the Technical Service Bulletin—Special 
Specifications Issue. 


№ the shifts do not occur within: limits, or the 
transmission slips during shift point, use the following 
procedure to determine whether the engine, 
transmission, linkage, vacuum diaphragm unit or valve 


' body is causing the condition. See Section 17-10 for 


7. He Diesel C6 application for ER Vacuum шыны x 
Valve.. 


1. Attach а tachometer to the engine and a vacuum 

’ gauge, Rotunda Number 059-00008, or equivalent 
to the ао. vacuum line at the manifold 
vacuum port (Fig. 5 | 


2. Attach a pressure gauge to the control pressure - 
22 Outlet at the transmission (Fig. 6). 


CAUTION: Pressure gauges affect the shift 
quality of the transmission. Care should be 
taken NOT to accelerate or decelerate rapidly. : 
Possible transmission failure could result. 


3. Firmly apply the parking brake and start the engine. 


24. Adjust the engine idle speed to the specified rpm, 


using the cárburetor idle adjustment screw. Ш іһе " 


MANIFOLD 
VACUUM PORT ‘ 


MANIFOLD VACUUM ` 
LINE. HOSE ` 


TO VACUUM 
GAUGE | 


` DIAPHRAGM CONNECTION 


_ FIG. 5 Typical Vacuum Test Line Connections 


‚ *Мау be т аѕ а separate item. 
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бу. 


CONTROL 
PRESSURE < 
| PORT ` 


FIG. 6 Control Pressure. Connecting Point—C6 
Transmissions " 





D4104-B 


FIG.. 7 Testing Transmission Vacuum Unit for Leakage ` 


engine idle speed cannot be brought within limits, 
check the throttle and -downshift linkage for а 


binding condition. If linkage is satisfactory, check 


for vacuum leaks in the transmission diaphragm 


unit (Fig..7) and its connecting tubes and hoses. . 
.' Check all other vacuum operated units (such as ` 


the power brake) for vacuum leaks. Refer to the 
appropriate brake Section in Group 12. ` 


Refer to the two control pressure diagnostic guides in 
Fig. 8 to show what components are inoperative when 


the control pressure test is not within specifications. Do. 
not proceed with the, main diagnosis guide until you ` 


have made any repairs, as required, and the control 
pressure is within specifications as listed in the 
Technical Service - Bulletin—Special ы 
Issue. | 


Vacuum Pump Method 
Disconnect and temporarily plug the vacuum line at 
the vacuum diaphragm unit. Attach a vacuum pump to 


the vacuum diaphragm. Apply both the parking and ` 


service brakes. Start the engine and vacuum pump. Set 
the vacuum at 15 inches, read and record the control 
pressure in all selector positions. Run the engine up to 
1000 rpm, and reduce the vacuum to 10 inches. Read 


and record the control pressure in D, 2 and 1. Keep the ` 
.engine rpm at 1000 and reduce the vacuum to 1 inch.” 


Read and record the control pressure in D, 1, 2 and R. 


‘Refer to the two control pressure diagnostic guides in ` 


-Fig. 8 to show what components are inoperative when 


the control pressure test is not within specifications. Do 
. not proceed with the main diagnosis guide until you · 





have made any repairs, as required, and the control - 
pressure is within specifications as listed in {һе 


` Technical Service Dullohn--epecla Specifications 
° Issue. | у | 


Vacuum. ‘Supply Test 


. C6 (See Section 17-10 for 7.3L Diesel C6 


Application for (VRV) Vacuum Regulator Valve) . | 
Тһе vacuum supply to the vacuum diaphragm unit ` 


and the diaphragm itself must be checked. To check the . 


supply, disconnect the vacuum line at the diaphragm 
unit and connect it to a vacuum gauge. With the engine | 
idling, the gauge must have a steady acceptable 

vacuum reading for the altitude at which the test is - 
being performed. If the vacuum reading is low, check for 


а vacuum leak or poor engine vacuum. If the vacuum 


reading is OK, rapidly accelerate the engine | 
momentarily. The vacuum reading must drop rapidly at ` 
acceleration and return immediately upon release of the 
accelerator. If the vacuum reading does not change or 
changes slowly, the transmission vacuum line is 


. plugged, restricted or connected to a reservoir supply. 


Correct as required. 


Vacuum Diaphragm Test—On Vehicle 
C6 _ 


То diek the айы diaphragm TS start the 
vacuum pump and set the regulator knob so that the 


. vacuum gauge reads 18 inches with the end of the 


vacuum hose blocked off. Then connect the vacuum. 
hose to the diaphragm unit. If the gauge still reads 18 
inches, the vacuum diaphragm unit is not leaking. If the 
reading does not remain at 18 inches, but drops, the 


| vacuum diaphragm unit is leaking. Replace the vacuum 
diaphragm unit. Also, if automatic transmission fluid is - 
| present in the vacuum side of the diaphragm or in the 


vacuum hose, the diaphragm is leaking and must be 
replaced. 


Vacuum Diaphragm Test—Off Vehicle. 
C6 ` P 
To check the vacuum unit for diaphragm leakage. 


. remove the unit from the transmission. Use a distributor 


tester equipped with a vacuum pump ог Rotunda 


.. Vacuum Tester 021:00014 or equivalent (Fig. 7). Set the 


regulator knob until the vacuum gauge reads 18 inches 
with the end of the vacuum hose blocked off. 


Connect the; vacuum hose to the manifold vacuum | 


. port as shown in Fig. 7. If the gauge still reads 18 ` 


inches, the vacuum unit: diaphragm is not leaking. А 
second leakage check can be made .as the hose ‘is 
removed. from the transmission vacuum unit. Hold a 
finger over the end of the control rod. When the hose is- 
removed, the internal spring of the vacuum unit should 
push the control rod outward. If the vacuum diaphragm 
needs replacing, install .a new unit that has been 
released for service. Vacuum diaphragm assembly 

identification is given at end of this Section. d 


Control Pressure Test—AOD 


‘Line pressure and throttle pressure on the Atómalic 


| Overdrive Transmission is tested in the idle position 


(zero T.V. and wide-open-throttle position. Line 
pressure. and throttle pressure specifications can be 


found in the Technical Service Bulletin—Special 


Specifications Issue. In each of the two modes the 
Reverse specifications. will be higher than the others. 
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` LOW AT IDLE 
IN ALL RANGES 


CHECK LOW FLUID LEV- 
- ЕЁ, RESTRICTED INTAKE 
SCREEN OR FILTER, 


‘LOOSE OIL TUBES, |. 
LOOSE VALVE BODY OR 


‚ | REGULATOR ТО CASE 


T VALVE(S). 
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_ HIGHÁATIDLEE _- 
“АМ ALL RANGES | 


CHECK VACUUM DI- 
APHRAGM UNIT, MAN- ` 
IFOLD VACUUM LINE, ОВ. 
CONTROL ROD, STICKING 
REGULATOR BOOST | 


CONTROL PRESSURE TEST ` 


. BOLTS, EXCESSIVE LEAK- 

AGE IN FRONT. PUMP, |. 
CASE, CONTROL VALVE 

| BODY OR A STICKING 

' CONTROL PRESSURE ; 
BEGUN OB VALVE. 








- VACUUM DIAPHRAGM 
_ UNIT OR CONTROL ROD. 
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|. ОК AT IDLE 
_ IN ALL RANGES 





OK AT 10 IN. 


КОМИ АТ -. - VACUUM BUT 
10 IN. VACUUM LOW AT 1 IN. 


` VACUUM ` 


EXCESSIVE LEAKAGE, 
LOW PUMP CAPACITY, 
RESTRICTED OIL РАМ 
SCREEN. 


‚ CONTROL PRESSURE TEST 


LOW IN 












2 VALVE BODY ` 


VALVE BODY CLUTCH 








FIG. -8 Control Pressure Test. Charts—C6 ` Е 


i v Be: sure the T.V. linkage i is properly adjusted. 


2. Connect a 300 psi gauge to-the line pressure port. B 
_ on the case left side just above the control lever ` 


. (Fig. 9). Have sufficient flexible hose to make the 
„gauge accessible while operating the engine. 


3. ` Connect a 0-100 psi pressure gauge to the TV port : 


on.the right side of the case (see Fig. 9). Have 


Sufficient flexible Hose” to таке’ the gauge ` 


accessible while operating the engine. 
CAUTION: Pressure gauges affect the shift 


quality of the transmission. Care ‘should Бе. 
. taken NOT to accelerate or decelerate rapidly. 


. Possible transmission failure could result. 
NOTE: W;O.T. readings: are to be made at full stall. 


However, be sure to run the engine at fast кшен in. 


. neutral for cooling between test. 
4. . Run the engine until. it is hot. 


FORWARD 










FORWARD .- 





FORWARD SEDE 
CLUTCH CIO CH | n S ӨН 
| | AND/OR AND/OR АЙ 
| INTERMEDIATE REVERSE- | xir dr ME 
сава CLUTCH · | 


ОН SERVO 
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ue CAUTION: іше pressure must be read with the | 
throttle off the fast idle cam. | ; 


25. Apply the service and parking brakes firmly and 


shift. through all the ranges. Record the line 
pressure and the throttle. pressure, ang compare it 

Е with specifications. 
After making the cóntrol ргеззиге tests, analyz the 
results to rèlate to the conditions in 1 Figs. 10, 11 and 12. 


Keep in mind that clutch and servo leakage may or | 


| тау поі show up оп the`control pressure test. This is 
because (1) the pump has a high output volume and the ` 


leak may not be severe enough to. cause a pressure ` 
drop; and (2) orifices between the pump and pressure 
chamber may maintain pressure at the source, even . 
with a.leak downstream.: Pressure loss caused by а: 
less-than-major leak is more likely to show up at idle 


than at W. e T. where the pump is delivering full volume. 
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DIRECT CLUTCH 
PRESSURE ТАРХ, 
. / р ` 


FORWARD CLUTCH. 
PR ESSUR E TAP 
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FIG. 9 Control Pressure Connecting Points—AOD 


Conversely, if you are manipulating the T.V. linkage to 


simulate W.O.T., but actually testing at idle, the leak is 
more likely to cause a pressure loss in the w 
position. 


To further isolate leakage іп а clutch or servo circuit, 
it is necessary to remove the oil pan and valve body, 
and to perform case air pressure tests. 


Direct Clutch Pressure Test —AOD 


The direct clutch pressure test outlined below will 
diagnose a low pressure condition or leakage in the 
. direct clutch circuit. A difference of 15 psi or more 


between direct clutch pressure and line pressure (read 


at the forward clutch pressure tap) will prevent a 3- 4 
shift. . 


1. Attach 0-300 psi pressure gauges to the forward 
. clutch pressure tap and to the direct clutch 


. capable of distinguishing a 15 psi difference. (If this 
test is done in conjunction with a control pressure 

‚ test, . pressure gauges will be attached to all 
pressure taps.) Have sufficient flexible hose to 
read the gauges in the vehicle. 


CAUTION: Pressure gauges affect the shift 
quality. of the transmission. Care should be 
taken not to accelerate or decelerate rapidly. 
Possible transmission failure could result. 


2. Drive the vehicle. When pressure is applied to the 


direct clutch, note the difference between the line 


. . pressure read at forward clutch pressure tap ang 
the: direct. clutch pressure. | 


3. № the difference in pressures is less than 15 psi, 
the direct clutch circuit is ok. 


4. . И the difference is greater than 15 psi, there could 
~ be a leak in the direct clutch pressure circuit. If the 
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difference does exceed 15 psi, the gauges on line 
pressure and direct clutch pressure can be 
switched to confirm that gage calibration difference 
is not the cause. | 


Stall Test . 
Refer to Fig. 13. 


The stall test checks ‘converter clutch operation and 
installation, the holding ability of the forward clutch, 
reverse clutch, the low-reverse bands, the planetary 


one-way clutch : and. engine . performance. 


The test should be done only with the engine coolant 
and transmission fluid at proper levels and at operating 
temperature, and with the TV linkage set properly. 


Apply the service and parking brakes firmly for each 
stall test. | 


1. Find the specified stall RPM for the vehicle by 
referring to the Technical Service Bulletin—Special. 
Specifications Issue. Use a grease pencil to mark 
the RPM on the dial of a tachometer. | 


22. Connect the tachometer to the engine. 
73. In each of the followin 


| ranges for Automatic 
Overdrive (б), D, 1, R; for C6,—D, 2, 1, R; press the 
accelerator to the floor and hold it just long enough | 
to let the engine get to full RPM. While making this 
` test, do not hold the throttle open for more than 
five seconds at a time. . · · 


4. Note the results in each range. 


5. After each range, move the selector lever to N 

. (neutral) and run the engine at 1000 RPM for about ` 

15 seconds to cool the converter before making | 
the next test. | 


6. Refer to Fig. 13 for corrective actions. 


IMPORTANT: If the engine speed recorded by the 
tachometer exceeds the maximum limits given in 
the Specifications, release the accelerator 
immediately because clutch or band slippage is 
indicated. | 


Governor Check 
C6 © | 


_ The governor can be checked at the same time as 
the Control Pressure Testi is pesenmes nen іп the same | 


^ manner. | 
pressure tap (Fig. 9). Gauge accuracy must be. ` 


Raise the Өнө with an axle or ine hoist SO that 
the rear wheels are clear of ‘the: floor. Disconnect and 


‘plug the vacuum line іо-іһе vacuum diaphragm unit. 


Connect the line from the distributor tester if available to 
the vacuum diaphragm unit. Vacuum pump can be used 
with an extended vacuum hose to operate from NR 
the vehicle. ` 


CAUTION: Never exceed 96 km (60 mph) | 
speedometer speed. | i 


` Place the transmission in D (DRIVE), no load on the 
engine and apply 10 inches of vacuum to the vacuum 
diaphragm unit. Increase the speed slowly апа watch 


` the speedometer: Check the mph at which the control 


pressure cutback occurs. It should occur between 16-32 
km (10-20. mph). | 


NOTE: After each test, move the selector to N (neutral) 
and run the engine at 1000” RPM to cool the 


transmission. 
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` HIGH АТ IOLE ` 
. WALL RANGES 


LOW AT IDLE 
IN ALL RANGES ` ` 


. CHECK ENGINE EGR SYSTEM, ` 
_ THROTTLE VALVE, VALVE BODY, 
`. MAIN ОҢ, REGULATOR VALVE 
- . STICKING. 


|: CHECK-ENGINE EGR SYSTEM, |... 
LOW FLUID LEVEL, RESTRICTED | ` 
FILTER, LOOSE VALVE BODY OR . 


,REGULATOR TO CASE BOLTS, 
EXCESSIVE LEAKAGE IN FRONT 
` “ PUMP, CASE, CONTROL- VALVE 
; 800Y OR STICKING CONTROL 
` PRESSURE REGULATOR VALVE. 
















- REVERSE | 
CLUTCH 
AND/OR 

| LOW REVERSE 
. SERVO 


VALVE BODY, MAIN OIL 
REGULATOR VALVE OR LOW |. 
REVERSE SERVO 












VALVE BODY 


FIG. 10 Control Pressure Test Charts—AOD: 


The governor is edu if the cutback occurs: - within 
these specifications. If the cutback does not occur 


within specifications, check shift speeds to verify that it: 


is the governor and not a stuck cutback valve,. then 
repair or replace the Joemar. | 


AOD : 


Perform a » shift point check: (Road test ог in shop). If. 
the shift points. are not within specifications, proceed. 
with the following governor.check. Accelerate vehicle to ` 
40 km/h (25 mph) then back off throttle Complete. Тһе. 


transmission should shift to third gear "E 


Shift Point еи 
Road Test 
C6 


This check will determine if the governor pressure 
and shift control valves are functioning properly. 


Check the minimum throttle. upshifts in D (DRIVE). 
The transmission should start іп: first gear,- shift to ` 


second, and then shift to third, within the, shift. points 
listed in Technical Service MONI 
. Specifications Issue. 


_ With the transmission in third gear, depress the 


accelerator pedal Бы the detent (t the floor). The 


CONTROL PRESSURE TEST 


= В 


.CONTROL PRESSURE TEST. | 


` LOW IN 





ОК АТ КЕ |. 
ІМ ALL RANGES 





. ғаты ок АТ MIDPOINT ` 
LOW АТ POIN 
- MIDPOINT TV BUT LOW 
MAXIMUM 


TV PSI 


EXCESSIVE LEAKAGE, 
LOW PUMP CAPACITY. 


THROTTLE VALVE STUCK. . RESTRICTED ОҢ. РАМ 


^ FILTER. 






























FORWARO 
CLUTCH 








FORWARD 

_ CLUTCH 

AND/OR ` 

|. LOW REVERSE 
SERVO _ - 


` FORWARD 
CLUTCH, 











| INTERMEDIATE 
| CLUTCH 


` 
.... . * 
fi 
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. transmission should shift from third to second: or third to 


first, depending on the vehicle speed. 


A Check the closed throttle downshift from third to first | 
by coasting down. from about. 48 km (30 mph) in third 


gear. The shift should occur LU the limits listed in the 
Specifications. 


. When the selector lever is at 2 (SECOND), the 


E transmission can operate only in second gear. 


With the tranšmission in third деаг-апа road speed 


over 80 km (50 mph) the transmission should shift to 


second gear when the selector lever is moved from D 
(DRIVE) to 2 (SECOND) ог 1 (FIRST). - 


The transmission will downshift from second or third 
to first gear when this same manual shift is made below: 


| approximately 48 km (30 mph) with а C6 transmission. 


‘Refer to the band application chart in Fig. .14 to aid in. — 


diagnosis of transmission conditions. 


In Shop | | 5 Е 
А shift test can be med in the snop to check 


“shift valve operation, governor circuits, shift delay 


pressures, throttle boost and downshift valve action. 


Raise the vehicle with-an axle or frame hoist so that 
the rear wheels are clear of the floor. Disconnect and 
plug the vacuum line to the. vacuum diaphragm unit 
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.Low fluid level, restricted ой filter, loose valve body bolts, pump leakage, case leakage, valve body 
leakage, excessively low engine idie, fluid too hot, main oil regulator valve sticking. | 


Internal leakage, pump leakage, restricted inlet screen, T.V. linkage, valve body (T.V. or T.V. limit. 
valve sticking), main oil regulator. valve sticking. | | 


| | _ 


"LowatWOT > ` — Lowat WOT А 


FIG. 12 TV Pressure and Line Pressure Test Results—AOD 


(C6). Connect the line from the distributor tester vacuum | 
pump to the vacuum diaphragm unit. | 
CAUTION: Never exceed 96 km (60 mph) 
speedometer speed. mt | 


1. To check the shift valves and governor circuits, 
apply 18 inches of vacuum to the transmission 
vacuum diaphragm unit. Place the transmission in 
Drive and make a minimum throttle 1-2 and 2-3 
shift. At the shift points you will see the 
speedometer needle make a momentary surge and. 
feel the driveline bump. If the shift points are within 
specification, the 1-2 and 2-3 shift valves and 
governor аге OK. ` ` | | 


If the shift points are not within specification, 
perform a Governor Check to isolate the problem. 


NOTE: After each test, move the selector lever to 
Neutral, run the engine. at 1000 rpm to cool. the : 
transmission. | ss | 


2. 


С03126-2С 


TV limit valve not regulating pressure — repair or 
replace valve body. 


Throttle valve stuck — repair or replace valve body. 
_ TV linkage out of adjustment/damaged/binding — 
adjust and/or repair as necessary. 
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To. check the shift delay pressures and throttle . 
boost, decrease the vacuum at the vacuum 


- diaphragm to 0-2 inches. Make a 1-2 shift test. If 


the shift point raises to specification, the throttle 
boost and shift delay systems are functioning. 


To check downshift valve action. Leave the 


. vacuum to the vacuum diaphragm at 0-2 inches. 


Position the downshift linkage in the wide open 
throttle position (through the detent) and repeat 


the 1-2 shift test. The speed at the shift point 


should be higher. 


Shift speed specifications can be found in the 
Technical Service Bulletin—Special Specifications 
Issue. | d d 


Shift Point Checks AOD 
Road Test = ` 


. This check will determine if the governor pressure 
and shift control valves are functioning properly. During 
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OK 


| PERFORM FLUID CHECK. E 





. CONTAMINATED * * 





STOP! REMOVE, DISASSEMBLE, CLEAN 
AND REPAIR TRANSMISSION. FLUSH 
‘CONVERTER AND COOLER. 





ADJUST BAND(S) C6 (AS A MATTER OF NORMAL MAINTENANCE, ADJUSTING THE BANDS IS NOT NECESSARY) i 





STALL TEST- 















.CLUTCH ` 


* * For definition of contamination see "Transmission Fluid Condition Check,” in this section. 


| FIG. 13 Stall Diagnosis Test 


the shift point. check aparatowi if the transmission does | 


not shift within specifications: or certain gear ratios 
cannot be obtained, refer to the diagnosis wheel or to 
the symptom analysis Section of this book to resolve 
the problem. : 


Shift speed БЕН ӨНЕ сап be found іп the 
Technical Service Bulletin—Special Specifications 
Issue. 


“Choke on will effect shift points minimum throttle 
_ upshifts. Check minimum throttle upshifts in the fourth 
gear (overdrive). The trarismission should start in first 
gear, shift to second gear then shift to third gear and 
finally shift to fourth gear, within the shift' points 
specified in the shift speed specifications. | 


Forced Downshifts: 


With the' transmission in ` fourth gear (overdrive) 
‘depress the accelerator pedal to the floor. The 
_ transmission should downshift to third gear or to second 
gear, depending on vehicle road speed. Refer to the 
appropriate shift speed specifications. 


Closed Throttle Downshifts 


Closed throttle downshifts’ should be extremely | 


difficult to detect. It may be necessary to attach 
pressure gauges to the forward and direct clutch 
pressure taps (Fig. 9) in order to detect 4- 3 and 3-2 
coast downshifts. 


.. With gauges attached а 4-3 coast (closed throttle) 


downshift is signified by the application of the forward - 


PLANETARY ONE-WAY. CLUTCH 
| FORWARD CLUTCH 


GENERAL PROBLEMS PRESSURE 
TEST CHECK TV LINKAGE IF NOT 
PERFORMED PRIOR TO TEST 


HIGH AND/OR REVERSE CLUTCH OR 
REVERSE BAND OR LOW/REVERSE 


STALL SPEEDS. LOW | 


| CONVERTER STATOR ONE-WAY . 
CLUTCH OR ENGINE PERFORMANCE 


CD2828-2F 


clutch (the psi reading from the gauge on the forward 


clutch pressure tap will- indicate an increase in pressure 


‚ from 0 psi to 60 psi). А 3-2 coast downshift is signified 
. by the release of the direct clutch (the psi reading from 


the gauge on the direct clutch pressure tap will indicate 
a decrease in pressure from 60 psi to 0 psi). А 2-1 coast. 
downshift should be imperceptible. The coast 


. downshifts should occur.within the limits set forth in the 
shift speed specifications. 


When the shift selector is in „тайа low (1) the 


` transmission will not upshift from first gear. 


When the shift selector is moved from either @ 


(overdrive) or direct drive (D) ranges to the manual low ` 


(1) position, the transmission will downshift into second 
gear if the vehicle is moving over (approximately) 41 
km/h (25 mph) and into first gear if the vehicle is moving 

less than (approximately) 41 km/h (25 MPH). | 


The overdrive band is applied when the transmission 
is in manual second. The low-reverse band is applied | 


when the transmission is in manual first gear. 


The automatic overdrive transmission will not shift 
into fourth gear (overdrive) at wide open throttle. 


Тһе Automatic Overdrive Transmission will not make 
а 4- 1 downshift. | | us 


When the vehicle road. speed dios Below 
approximately. 58 km/h (35 mph), the transmission 


; automatically downshifts from. ©) И into third 


gear. 
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C6 AUTOMATIC TRANSMISSION CLUTCH AND BAND APPLICATION SUMMARY .. 


B Front Planetary Gearset 
“Hel 


. Holding Members: 


Forward Clutch AN | CMS 
Ore dum | Моб | 


Т Swa [Driven — 


Rear Planetary Gearset 


Forward Clutch ir jd | | : а а | 
обет Cum | Rig Geer | шін | Sun Geer | Әлде | Саш | Жабы | 


| “Тһе carrier is actually turning with the output shaft, but at а slower. speed than the input. 


Reverse-and-High Clutch 
€ Low-and-Reverse Clutch 


` 


Intermediate 
Roller Clutch 





"LE 


FIG. 14 Band Application Chart. 


іп Shop ығ | 
A shift test сап be performed in.the shop to check 


shift valve operation, governor circuits, ' shift delay . 


pressures, throttle boost and downshift valve action. 


Raise the vehicle with an axle or frame hoist so that 
the rear wheels are clear of the floor. | | 


CAUTION: Меуег exceed 96 km/h (60трһ) 
speedometer speed ог rapidly арріу the brakes to 
stop the rear wheels. . .. ``. | 


To check the shift valves and governor circuits, place 


the transmission in overdrive and make a minimum | 


throttle 1-2, 2-3 and 3-4 shift test. When the shift 
occurs, you will see the speedometer needle make a 
momentary surge and feel the driveline bump. If the 
shift.points are within specification, the 1-2, 2-3 and 3-4 
shift valves and governor are. OK.. э 


If the shift points аге not within specification, perform 
a Governor Check to isolate the problem. . 


Place the transmission in manual 2, no load on the 
engine and apply 10 inches of vacuum to the vacuum 
diaphragm unit. Increase the speed slowly and watch 
the speedometer. Check the mph at which the control 
pressure cutback.occurs. It should occur between 16-32 
km (10-20 mph). | 


NOTE: After each "test, move the selector lever to N. 


(Neutral) and run the engine at 1000 rpm to cool the 
transmission. í ` 


‚ Decrease the vacuum at the vacuum diaphragm to ` 


0.2 inches. Repeat the check. Control pressure cutback 
should occur between 48-80 km (30-50 mph).. 


` AOD AUTOMATIC TRANSMISSION CLUTCH AND BAND APPLICATION 





The governor is good if the cutback occurs within 
these specifications. If the cutback does not occur 
within specifications; check shift speeds to verify that it 
is the governor and not а stuck cutback valve, then 
repair or replace the governor. ; 


Shift speed. specifications can be found іп the 
Technical Service · Bulletin—Special Specifications . 
Issue. | EE 


Diagnosis Tips AOD Only ` 


Some tips оп diagnosing problems ` with specific 
components are: . Е | dA 


INTERMEDIATE CLUTCH OR ONE-WAY CLUTCH— 
transmission shifts 1-3 or slips in second gear. 


REVERSE CLUTCH—slip or no engagement in R. 
(Also can be caused by the low-reverse band or 
servo.) | EM 2 AES DOM 


FORWARD CLUTCH/PLANETARY LOW ONE-WAY · 
СІШТСН--по engagement in forward ranges or slip 


in forward. ; 


OVERDRIVE BAND ОН SERVO—no fourth gear, slip 


. in fourth gear, or no engine braking in second gear 


in range 1. ` | | | | 
DIRECT CLUTCH—slip in third or fourth, ог no 
upshift beyond second. DERE M - 


LOW-REVERSE BAND ОН SERVO—no reverse ог 
slip in reverse. Possibly no engine braking іп. 


. manual low first gear, which would isolate the | 


problem to the band rather than reverse clutch. 
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Accumulators 


Leaking seals on the accumulator pistons can cause 
| their respective clutches to slip. If the 2-3 accumulator 
seals leak, the symptoms could resemble a direct clutch 


or forward clutch problem. A leaking .3- 4 accumulator 


will cause a harsh 3-4 upshift.. 


T.V. "Pressure Low ` 


Another reminder: if the shifts Seem soft or mushy, do 
not make any heavy throttle tests. Check and adjust the 
T.V. linkage. before making | a complete road tost; 


Air Pressure Checks 


C6 


А МО DRIVE condition can exist, even with correct 
transmission fluid. pressure, because of inoperative 
clutches or bands. On automatic transmissions, an 


erratic shift can be caused by a.stuck governor valve. . 
The inoperative units can be located through a series of | 


checks by substituting air pressure for fluid pressure to 
determine the location of the malfunction. 


-. When the selector lever is at 2 (second) a NO DRIVE 


condition may be caused by an inoperative forward 
clutch. A NO DRIVE condition at D (drive) may be 
caused by an inoperative forward clutch or one-way 
clutch. When there is no drive in: 1 (low) the difficulty 


could be caused by improper functioning of the forward . 


clutch or simultaneous malfunction of the low-réverse 


band and the one-way clutch. Failure to drive in В 
(Reverse) could: be caused by a malfunction of the. - 


reverse-high clutch : or low-reverse band or clutch. 


When you have а slip problem but don't know 
whether it is in the valve body or in the hydraulic system 
beyond the valve body, the air pressure tests can be 
very valuable. - 


To make the air pressure checks, loosen the oil pan 
bolts and lower one edge to drain the transmission fluid. 
Remove the oil рап.апа. the control valve body 
assembly. The inoperative clutches or bands can be 


located by introducing air pressure into the various | 


transmission: case passages (Figs.: “15, and b 
Forward Clutch ` 


Apply air pressure to the. transmission case forward - 


| clutch. passages (Figs. 15 and 16). A dull thud can be 


heard: when the clutch piston is applied. If no noise is . 


heard, place the finger tips on the input shell and again 
apply air pressure (іш the forward or front clutch 
passage. Movement. of the piston, can be felt as the 
clutch is applied. 


Governor 


Apply air ргеззиге to the control pressure to governor 
. passage (Figs. 15 and 16) and listen for a sharp clicking 
or whistling | noise. The noise indicates governor valve 
movement: 


Reverse-High Clutch 


Apply air pressure to the reverse- -high clutch (Figs. 15 
and 16). À dull thud indicates that the reverse-high or 


=. rear clutch piston has moved to the applied position. If 


no noise is heard, place the finger tips on the clutch 
drum and again apply air шағы to detect movement 
of the piston. : 


intermediate Servo 


Hold the air nozzle in the front servo apply tube or the 
intermediate servo apply passages (Figs. 15 and 16). 


pressure regulated at 40 psi. 


CONVERTER 
CHARGE 


PUMP ` 
PRESSURE 


_ REVERSE- 


| Š. 
. HIGH APPL _ FORWARD 


`... CLUTCH 


|. SERVO 
RELEASE 

‚ PUMP 
SUCTION 


TV 
` PRESSURE 


2 LINE 
. .PRESSURE 


PRESSURE  :. “GOVERNOR _ LOW-REVERSE ` 


see CONTROL CLUTCH APPLY ` 
- PRESSURE 
‚ GOVERNOR 


EXHAUST 


. .D7392-1A . | 





FIG. 15 Case Fluid Passage чое Identification—C6 
Automatic 


Operation of the servo is indicated by.a tightening ofthe | 


front or intermediate band around the drum on C6 
transmissions. Continue to apply air pressure to the 
servo apply tube or passage, and introduce air pressure. 
into the front release tube or the intermediate servo 


. release passage. The front or intermediate servo should 


release the band against the apply pressure. 
Low-Reverse Clutch C6 Оту. 


Apply air pressure to the low-reverse clutch SB 
passage (Fig. 15). A dull thud should be heard if the 
clutch is operating propérly: If.the passages are clear, 
remove the clutch assemblies, and clean and inspect | 
the malfunctioning clutch to locate the. trouble. 


| Air Pressure Checks AOD 


А NO DRIVE condition can exist even with the correct 
transmission fluid pressure because of inoperative : 
clutches or bands. The inoperative units can be located 
by substituting air pressure for fluid pressure through a 
series of passages to determine the location of the 
malfunction (Fig. 17). | 


А МО DRIVE condition іп © (overdrive) may be 
caused by an inoperative forward clutch or one-way 
clutch. When there is a NO DRIVE in 1st. (first), the 
difficulty could be caused by improper functioning of the . 


forward clutch or low-reverse band and the one-way = 


clutch. 


Air pressure checks can also isolate slip problems as ^ 


to whether the source of the problem is in the valve 
body or in the hydraulic system beyond the valve body. 


Тһе: passages сап бе tested adequately with air 
However, it may be 
necessary to use higher air pressure (90 psi) if there is 
чу іп hearing the clutches apply. 
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© LOW-REVERSE 
"SERVO APPLY 


/Ә LINE TO 
—— GOVERNOR 


\ mmt) р 


DIRECT 
CLUTCH ` 


° CONVERTER 3 ) 


FORWARD |22 CHARGE P 


CLUTCH 53 TO VALVE BODY 
Е) 


° 2 ACCUMULATOR 


APPLY 
O/D SERVO 
RFI FASF D7393-1A 


FIG. 16 Air Pressure Checks—Case Apply Passages— . 
Automatic Overdrive Transmission (AOD) 


O/D SERVO RELEASE ` 
REVERSE | 
CLUTCH 


LINE TO 
GOVERNOR 


FORWARO 
CLUTCH ` 


DIRECT . 
CLUTCH 


GOVERNOR 
TO VALVE . 
. BODY 


O/D SERVO APPLY 


2-3 ACCUMULATOR PISTON/ | 
INSPECTION HOLE. ` 


2-3 
ACCUMULATOR 


D4578-18 


FIG. 17 Air Pressure Check: Plate—AOD Transmission ` 
Service Tool T82L-7006-A 


Use the main control gasket and service Tool T82L- 
7006-A with T82P-7006-C cap screws (M6 x 16) to seal 
the case apply passages (Figs. 17 and. 18). Tighten the 
cap screws 9-11 №: т (80-100 in. Ib.) (Fig. 19). Apply air 
to the apply passages in the service tool plate using the 
air nozzle service tool Tool-7000-DE with the rubber tip 
Tool-7000-DD or equivalent. 


All locations of the case apply passages are stamped 
on the service tool. plate. The transmission case apply 
holes are illustrated in. Fig. 20. 


Notes on Air Checks: 


If the servos or the accumulators do not operate, 
disassemble, clean and inspect them to locate the 
source of the trouble. ІТ air pressure applied to either of 
the clutch passages fails to operate a clutch or operates 
both clutches at once, remove and with air pressure, 
check the fluid passages in the case апа front pump to 
detect obstructions. | 
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PLATE TOOL 
T82L7006A ` 


` GASKET 


FIG. 18 Installing Air Pressure Plate Service Tooi and 


Main Control! Gasket—AOD 





FIG. 19 Tighten T82P-7006-C Cap Screws—AOD 


Clutches—Reverse Clutch, Forward Ciutch, 
Intermediate Clutch and Direct Clutch 


Apply air pressure to the appropriate passage in the 
service tool (Fig. 17). A dull-thud can be heard or felt on 
the case as the clutch piston is applied (Fig. 21). 
Movement of the reverse clutch drum may also be 
detected when the reverse clutch passage is: pressure 


tested (Fig. 21). 


3-4 Accumulator 


Apply .air pressure: to the 3-4 accumulator apply 
passage. The ае итш: piston: Ош unseat (Fig. 
22) . | 


2-3 Accumulator 


Apply air pressure to the 2.3 accumulator apply 
passage. The accumulator piston should unseat. This | 
can be detected by inserting à metal rod into the 2-3 
piston hole. When the piston unseats the rod will move. 
Also, a thud can be leor when the кып applies (Fig. 
23). | | 
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3-4 ACCUMULATOR PISTON ` 


3-4 ACCUMULATOR 
e PISTON UNSEATS - OKAY (FIG. e 


REVERSE CLUTCH 
e DULL THUD - OKAY 


€ CAN FEEL PISTON MOVEMENT WITH 
FINGERTIPS ON CASE - OKAY 


е MOVEMENT OF REVERSE CLUTCH 
ORUM MAY ВЕ OBSERVEO 


€ HISS - LEAKING 


` 


LOW REVERSE SERVO 


‚® DULL THUD - OKAY 


e MOVEMENT. OF RING GEAR 
` CAN ALSO BE DETECTED 


22 e HISS - LEAKING © 
INTERMEDIATE CLUTCH 
2. € DULL THUD - OKAY ` 


€ CAN FEEL PISTON MOVEMENT WITH 
FINGERTIPS ON CASE - OKAY 


' @ HISS - LEAKING | 
O/D SERVO RELEASE 
e NO TEST 


e O/D SERVO APPLY ° 


e BANK TIGHTENS AROUND REVERSE , 
CLUTCH DRUM - OKAY (FIG. 25) 


€ DOESN'T TIGHTEN OR HISS - LEAKING 





FIG. 20 Air Pressure Test—AOD 


Overdrive Servo 


Apply air pressure to the overdrive O/D servo apply 
passage in the service tool plate. Operation of the band 
is indicated by the tightening of the band around the 
reverse clutch drum (Fig. 24). The O/D servo will return 


to the release position as a result of spring force from ` 
the release spring. Also, when the servo returns to the 


release position, a thud can be felt on the O/D servo 
cover. The band will then relax. 


Low-Reverse Servo | 
Apply air pressure to the и ао servo apply 


passage in the service tool plate. A aui thud can be 


MOVEMENT OF REVERSE CLUTCH ` 
ОВОМ MAY BE DETECTED WHEN AIR .. ` 
IS APPLIED TO REVERSE CLUTCH 
PASSAGE. 


HS be < 
ker AS = LO 


mJ e Ç | 


FIG. 21 Air Pressure Test—Reverse Clutch—AOD 
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. LINE ТО GOVERNOR 


e AIR FELT EXITING GOVERNOR 
VALVE AREA - OKAY 


e NO AIR - LEAKING OR ` 
OBSTRUCTED PASSAGE 


FORWARD CLUTCH — 
e DULL THUD - OKAY 
e HISS - LEAKING 
DIRECT CLUTCH 
© DULL THUD - OKAY © 


e CAN FEEL PISTON MOVEMENT 
WITH FINGERTIPS ON CASE - OKAY ` 


e HISS - LEAKING 


GOVERNOR TO VALVE BODY 


e AIR EXITS ae IN OUTPUT 
SHAFT - OKA 


e NO AIR FELT - НОТ OR 
OBSTRUCTED PASSAGE 


2 - 3 ACCUMULATOR 


e PISTON UNSEATS WHEN METAL ROD 
INSERTED INTO PISTON HOLE MOVES - 


2-3 ACCUMULATOR PISTON HOLE OKAY 


е HISS - LEAKING 


heard when.the low-reverse band tightens S Guna the 


planetary. assembly drum surface. Also, movement of: 


. the ring. gear can be detected (Fig. 25). 
Governor. 


Apply air pressure to the line to governor passage 
while holding finger near the governor valve (Fig. 26). If 
air is felt exiting the- valve area, the passage is 


‘unobstructed. 


‚ To Air pressure check the governor to valve body 
passage, remove the governor. Apply air pressure to the 
passage while holding finger over holes in the output 
shaft (Fig. 27). If air exists in one of the holes, the 
passage is unobstructed. - 


= ! й j 
| > 
` 3-4 ACCUMULATOR | 


PISTON UNSEATS 


FIG. 22 Air Pressure Test—3-4 Accumulator—AOD 
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Diagnosis Guides 


Тһе diagnosis guides in this Section сап be used as 
an aid when diagnosing automatic transmissions. 


DIAGNOSIS — AUTOMATIC TRANSMISSION 


| POSSIBLE CAUSE ` | RESOLUTION — 


. Improper fluid level. . Perform fluid level check. 


CONDITION 
Зюм initial engagement. 


















2. Damaged or improperly Бы № 2. Service ог adjust linkage. 


linkage. 
қ Contaminated fluid. 












3. Perform fluid condition check. 





4. improper clutch and band application or 


4. Perform control pressure test.: 
` low main control pressure. 













. Perform fluid level check. 


2. Adjust idle to specifications. Check 
VRV for 7.3L Diesel, C6 ) applications. 
(Section 17-10). 


Rough initial engagement in either forward 
or reverse. 
Rough initial engagement - — AOD. 





. Improper fluid level. | 
2. High engine idle. 






















3. Automatic choke on (warm temp.). SE E, Disengage choke. 
4. .Looseness іп the driveshaft, U-joints or 


4. Service as required. 
engine mounts. 









5. Improper clutch or band ДЕСЕН ог 
ой control pressure. 


. Sticking or dirty valve body. 


. Perform control pressure test. 











. Clean, service or replace valve body.. 









. Perform flüid level check. 
. Adjust TV cable. 


. Check engine curb idle. Check VRV for 
7.3L Diesel, C6 applications (Section 
17-10). 


; Improper fluid level. 


Harsh engagements — (warm engine). - 
BER E 2. TV cable — short. 






























9: 'Engine curb idle too high. 












. Valve body bolts — loose/too tight. . Tighten to specification 


> 


5. Маме body dirty/sticking valves. 5. Determine source of contamination. 


Service as required. 





No/delayed forward engagement . Improper fluid level. ‚ Perform fluid level check. 


(reverse OK). 
















. Manual linkage — Шәкі 


. Check and adjust ог service as 
damaged. 


required. 






3. Low main control pressure. (Leakage) 
Forward clutch stator support seal rings 
leaking (#3, #4). 


4. Forward clutch assembly bumt 
damaged/leaking check ball in cylinder/ 
leaking piston seal rings. 


. Control pressure test, note results. 









. Perform air pressure test. 












5. Valve body bolts — loose/too tight. 5. Tighten to specification. 





6. Determine. Source of contamination. 
Service as required. - 


6. Valve ° body dirty/sticking valves. 





7. Transmission filter ода: 7. Верасе filter. 





4 Pump Сатадесва чю: 8. Visually inspect pump gears. Replace | 


pump if necessary. 











No/delayed г reverse. engagement. | : “Improper. fluid level. 


a Or): 







А Perform fluid level check. 





2. Check and adjust or service as | 


`2. Manual linkage misadjustedidamaged: 
А required. 












3. Low main control pressure in reverse. 
Reverse clutch stator support seal rings 
leaking (#1, #2), (729); High reverse 
clutch OK. .. 


. Control pressure test. 


. CD4921-2C 
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DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 


x CONDO |  -ossecaue — | ^ ^ meson — | 
No/delayed reverse еее ee . Reverse clutch assembly burnt/worn/ ` | 4. Perform air pressure test. | 
S) (continued). leaking check ball in piston/leaking | 
Е |. piston seal rings. 
| 5. Valve body bolts loose/too tight. 
. Valve body dirty/sticking valves. 






























| 5. Tighten to specification. 

6. Determine source of contamination. 
Service as required. 

7. Replace filter. 


8. Visually inspect pump gears. Replace if | 
necessary. · 






. 7. Transmission filter plugged. 
. Pump damaged. 


CD4922-2B 


RING GEAR MOVEMENT CAN BE 
DETECTED WHEN THE LOW-REVERSE 
SERVO IS AIR PRESSURE CHECKED. 


` . METAL ROD INSERTED 
INTO 2 - 3ACCUMULATOR 
- HOLE MOVES WHEN 
AIR APPLIED TO 2-3 
ACCUMULATOR 
PASSAGE : 





FIG. 25 Air Pressure Test—Low ‘Reverse Servo—AOD . 


RE | 2. Remove the vacuum unit retaining bracket bolt and 
ОЈО BAND TIGHTENS AROUND vi bracket (Fig. 28). Do not pry or bend the 
Nod аны i 2 bracket. Pull the vacuum unit from the 
` transmission case. 


3. Remove the vacuum unit control iod: from 3 
transmission case. | 


4. Install the vacuum unit Fono rod in ünsmission 
case. ` 


_ 5. Push the vacuum unit into the case and secure 
- . with the retaining bracket and bolt. Tighten the bolt 
to 17-21 М-т (12-16 ft-lbs) on C6 transmissions. 


6. Install the vacuum unit. hose. to the diaphragm - 
connector. | 
Transmission Fluid Drain and Refill 


Normal maintenance and lubrication: requirements do 
not necessitate periodic automatic transmission fluid 





changes. 

— | | На major repair, such as а clutch band, РЕ 

ҒІС. 24 Аіг Р Test—O/D iv—AOp . etc., is required in the transmission, it will have to 

КАИ шыны ы нча Арру= лор . Бе removed for service. At this time the converter, 
| | | transmission cooler and cooler lines must be ` 

REMOVAL and INSTALLATION | oo morougnly: flushed to remove any dirt. | 
Vacuum Diaphragm C6 | | _ Оп light trucks equipped with automatic | 
a Е | transmissions the following. should apply: В 

. Removal and Installation | | | "EE When used under continuous or severe 

| ЕРЕК | conditions, the transmission and the torque 

1. Disconnect the hose from the vacuum unit. ` converter anoute be drained and refilled with the 
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кек . DIAGNOSIS — AUTOMATIC TRANSMISSION - 
222222 POSSIBLE CAUSE 
rst . Improper fluid level. 
. TV cable out of adjustment (AOD). 
‚ Low reverse servo piston seal leaking. 
. Low reverse band/servo piston burnt/ 








. No/delayed reverse engagement and/or по 
| engine braking in manual low (1). 










worn (AOD). 


. damaged. 





No engine braking in manual second gear. 






| Forward engagement. slips/shutters/ 
chatters. | 


. seating/leaking. 


damaged. 







Reverse shudder/chatters/slips. 
















damaged. 


damaged. 


damaged. 


engine mounts. 


specified fluid at intervals directed in ше 
maintenance or owners manual. 


Refer to the Truck Performance еа Воок 
ог the end of this Section for fluid requirements. 


NOTE: Fluid level indicator should be used to determine 
actual fluid requirements. Check fluid level when the 
transmission is at i o rang temperature. Do not 
overfill. 


Procedures for partial drain and refill, due to in- 


vehicle repair operation, are as follows: - 


. Improper fluid level. 
` 2. Low main control pressure in reverse. 
. Low — reverse servo/ шашса 


. Planetary low опе way clutch 





. Intermediate band out of adjustment. 


‚ 2. Improper band or clutch application, or 
oil pressure control system. 


‚ Intermediate servo leaking. 


. Intermediate one way clutch damaged. 
. Polished or glazed band or drum. = 
. Improper fluid level. · 
. TV cable misadjusted (long) (AOD). 

Manual linkage misadjusted/damaged. 


4. Low main control pressure. 
5. Valve body bolts — loose/too tight: 
. Valve body dirty/sticking valves. | 


757. Forward clutch piston ball check not. 
. Forward clutch piston seals cut/worn. 
9. Forward clutch stator support seal 


rings #3, %4 leaking (AOD). 
10. Low one way: clutch (planetary) | 


‚ 4. Low (planetary) опе clutch 
5. Reverse clutch drum Bushing | 
. 6. Reverse clutch stator support dad 
| ring/ring grooves worn/damaged. 
Reverse clutch piston seals cut/worn. 


8. Reverse band out of adjustment or 


9. Looseness in the driveshaft, U-joints or 






| 
. Perform fluid level check. . | | 

. Service or adjust TV cable. 

. Check and replace piston seal. 

| parom: air pressure test. · 


| р саизе o of condition. Service 
as required. 


1. Adjust intermediate band. 
. Perform control pressure test. 


















‚ Perform air pressure test of 
intermediate servo for leakage. Service 
‚ аз required. 


. Replace. 

. Service or replace as required. 
. Perform fluid level check. 
. Adjust TV cable. 


. Check and adjust or service as 
required. 


. Control pressure test. 
5. Tighten to specification. 


6. Determine source of contamination. 
Service as required. 


7. Replace forward clutch cylinder. 
` ` Service transmission as required. 


8. Replace seals and service clutch as 
^ required. 


. Replace stator support seal zs 








































^. 



















10. Determina: cause of condition. Service 
as required. 


. Perform fluid level check. 
2. Control pressure test. 


3. Air pressure test; visually inspect seal 
rings and piston bore. 


4. Determine cause of condition. Service 
_ as required. 


5. Determine cause of condition. Service 
as required. 


‚ 6. Determine cause of condition. Service 
as required. 


. 7. Determine cause of condition. Service 
as required. 


8. AOD has no adjustment. Service as 
` ‘required. 


. Service as required. 
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‚ Сб Transmissions 
1. 
2. 
3. 


Raise the vehicle on a hoist or jack stands. 
Place a drain pan under the transmission. 


Loosen the pan attaching bolts and drain the fluid 
from the transmission. 


When fluid has drained to the level of the pan 
flange, remove the rest of the pan bolts working 
from the rear and both sides of the рап to allow it 
to drop and drain slowly. 
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ПЕ ИЕ ВИНА ЕЕ ЕЕ ЕАР OE ЗЕЕ ЕЕ лен тон Сы ЧИ, EE DNE DES НС ЖЫ M MESI REDIMI ЕНИБЛЕК ЫТ ыы 
EN "MNT DIAGNOSIS — AUTOMATIC TRANSMISSION бо | 
| 27-7 CONDITION p Ж POSSIBLE CAUSE. | | | EE RESOLUTION ғ 
No drive, slips ог chatters in first gear іп DUE ох ог worn planetary one-way 1. Service or. replace one-way clutch. | 


D. Ай other gears normal. - 


First gear in D or @ | 
{ Automatic Overdrive transmission. 


| No drive, slips or chatters in second gear. А кые Бапа out of adjustment А Adjust intermediate band. 








. Intermediate friction clutch or ‘one-way E Service as required. 
clutch (AOD).: Des 


. Intermediate clutch piston bleed hole . Clean and install bleed hole at 12 
TS or not positioned at 12 о ‘clock o'clock position. — . 

. Improper band or clutch application, or . Perform control pressure test. 
control pressure. ` | 


. Damaged ог мот intermediate servo - . Perform air pressure test. . 
piston seals and/or internal leaks. 


. Dirty or sticking valve body. E . Clean, service or replace valve боду. 
. Polished, glazed intermediate band, or: . Replace or service as required. 
| "V 2 drum (C6). 25 : eae NA 
Starts up in 2nd or 3rd. . ` - Í 1. Improper band and/or clutch ` _ 1. Perform control pressure test. 
NT — . application, or oil pressure control | 
system. 


. Intermediate clutch pack clearance too | 2. Check intermediate clutch pack 
tight (AOD). . Clearance. 


. Damaged or worn боео Sticking | . Perform governor check. РРР or 
governor. | | | service governor, clean screen. 


. Valve body loose. m . Tighten to specification. 

. Dirty or sticking valve body. 5. Clean, service or replace valve body. 

. Cross leaks between valve body and ` |. 6. Service or replace valve body and/or 
case mating surface. ` case as required. 

. Improper fluid level. ` . Perform fluid level check. 


2. Vacuum line damaged, clogged Or ` 2. Perform vacuum supply test. Check 
leaks (C6). VRV adjustment on 7.3L Diesel, C6 
application. 


. 8. Service or replace as required. 















Shift points incorrect. 













. Improper operation of EGR system 
(C6). 











+ 


. Service or adjust TV cable. Check 


„ TV cable out of adjustment (AOD). | 
| as VRV adjustment оп 7.3L Diesel, C6 












































р p | application. 
5. Improper speedometer gear installed. | 5. Replace gear. 
‚ 6. Improper clutch or band application, or | 6. Perform shift test and control pressure 
oil pressure-control system. test. ` 
7. Damaged or worn govemor. - . 7. Service or replace govemor — clean 
| screen. 
: 8. TV control rod or vacuum diaphragm | 8. Replace. 
bent sticking or leaks, (C6). | | 
. 9. Dirty or sticking valve body. 9. Clean, service or replace valve body. 
10. Vacuum regulator valve misadjusted or: | 10. Check adjustment and function. Adjust 


damaged, (C-6 with 7.3L Diesel). - or replace. . 
























All upshifts harsh/delayed or по upshifts. |. 1. Improper fluid level. 1. Perform fluid level check. 
| 7 ол . 2. AOD Only — ТУ cable — short. 2. Adjust TV cable. Service as required. ` 
3. Manual linkage — misadjusted/ 3. Check and adjust or service as 
damaged. . required. 
4. Govemor sticking. 4. Perform governor test. Service as . 
ШР | ; required. 
5. Main control pressure too high. ` 5. Control pressure test. Service as . 
UE | ДИ: геаиігеа. T 
6. Valve body bolts — loose/too tight. 6. Tighten to specification. 
7 7. Determine source of contamination. 


. Valve body dirty/sticking valves. 
. . Service as required. 
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DIAGNOSIS — AUTOMATIC TRANSMISSION (Continued) 
| _ POSSIBLE CAUSE 
8. Vacuum leak to diaphragm unit 

(6. — . . |` `. 

















RESOLUTION 


8. Check vacuum lines to diaphragm 
unit. Service as necessary. Perform 
vacuum supply and diaphragm tests. 

. Check VRV adjustment оп 7.3L . 
Diesel, C6 application. 


9. Check adjustment and function. 
Adjust or replace. 







: CONDITION - 


All upshifts harsh/delayed or no. vo upshits Ж 
(continued). pi 











9. Vacuum regulator valve misadjusted or 
- damaged, (C6 with 7.3L Diesel). 


CD4914-2C 


AIR CAN BE FELT EXITING 
HOLE IN OUTPUT ЗНАЕТ. 


^ AIR CAN BE FELT | 
EXITING VALVE AREA 


WO 


v 
— 





D4587-1A ` 


- FIG. 26 Air Pressure Test—Line to Governor—AOD 


5. When all fluid has drained from the transmission, — — — 
remove апа thoroughly clean the рап апа the a e E RETAINING. - 
` screen. Discard the pan gasket. ` я г St 


6. Place a new gasket оп the pan, and install the pan | 
оп {һе transmission. _ Tighten the bolts to 
specifications. 


7. Add 4.7 liters (5 quarts) shallow.pan, or 5.6 liters (6 
quarts) deep pan of fluid to the transmission 
through the filler tube. 


8. Check the fluid level. 


AOD Transmissions 
1. Raise the vehicle. оп: а hoist ог jack stands. 
2. Place а drain рап under {һе transmission. 


3. Loosen the pan attaching bolts and drain the fluid VACUUM 
. from the transmission. Eur DIAPHRAGM | | 

2 С6 AUTOMATIC D4819-1C 
4. When fluid has drained to the level of the pan . | 


flange, remove the rest of the pan bolts working FIG. 28 Vacuum Diaphraam Installed—C- 6 
from the rear and both sides of the. рап to allow it Vacuum Diap 9 


to drop and drain slowly.: | 
5. When all fluid has drained from the transmission, — 9 Add 2.8 liters (3 quarts) of fluid to the e transmission 


BRACKET 





remove and thoroughly clean the pan. Discard the ` through the filler tube. 
AOD filter, filter gasket, oil pan. gasket and valve 9. Check the fluid level following the checking 
body gasket. procedures as described in this Section. 

6. Install new oil pan gasket, filter and filter dessen on If it is necessary to perform a complete drain and 
AOD. Do not reuse the old one. refill, it will be necessary to remove the residual fluid ` 


7. Place a new gasket on the pan, and install the pan from the torque converter and the cooler lines. To drain 


on the transmission. Tighten bolts to the torque converter: . 
specifications. | | К, a 5 Remove the low engine dust cover. 
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DIAGNOSIS — AUTOMATIC TRANSMISSIÓN Bus 






RESOLUTION 


1. Adjust TV cable. Service as required. 
Check VRV for 7.3L Diesel, Сб -- 
application. 


| CONDITION ` 
Mushyoaiy al r мае up В 
















POSSIBLE CAUSE uH 


1. TV cable misadjusted (long)isticking/ 
.. damaged (AOD). 














2. Low main control pressure. . 
3. Valve body bolts loose/too tight. 


2 4. Valve body valve or throttle control 
маме sticking. 


2. Control pressure test. Note results. 
|. 3. Tighten to specification. 





4. Determine source of contamination. 
Service as required. 









3 Governor valve sticking. |: 5. Perform governor test. Repair as . 


required. 






6. TV control rod too short. 












-6. Install. correct TV control rod. 


7. Check adjustment and function. 
Adjust. or replace. 











. Vacuum regulator valve misadjusted or 
damaged. (C6 with 7.3L Diesel.) 


. Improper fluid level. 





. Perform fluid level check. 


- | 2. Check VRV for 7.3L Diesel, C6 
27 application. · 


No 1-2 upshift. 









2. For 7.3L Diesel, CS application - -- 
VRV. 


- 8. Manual linkage — misadjusted/ 
damaged. " 




















.| 3. Check and adjust or service as Е 
| required. ` 


4. Low main control pressure to. 


> Control: pressure test. Note results 
` intermediate friction clutch (AOD). 



















| Б. Perform governor test. Service as 
required. Adjust. intermediate band. 


5. Governor valve sticking. Intermediate: 
band out of adjustment (C6). 


‚ 6. Check diaphragm unit. Service as. 


6. Vacuum аарга bent, sticking, 
| . necessary. 


‚ leaks. 
















7. Маме body bolts — балов tight. 
8. Valve ii! dirty/sticking valves. 


7. Tighten to specification. - 


8. Determine source of contamination. 
Service as required. 





9. Intermediate вала and Or Servo 


9. Perform air pressure test. 
assembly bumt. | : i 





| Rough/harsh/delayed 1-2 upshift. . Improper fluid level. .. Perform fluid level check. ` 


2. Tune engine. 


3. Check VRV for 7. ЗЕ Diesel, © 
. application. - 







2. Poor engine performance. 


3. For 7.3L Diesel, C6 application - КЫЫ 
22 VRV. | 


4. Intermediate band out of adjustment 
(C6). | | 


5. Main control pressure too high. 














. Adjust intermediate band. ` 

















5. Control pressure test. Note results. 


, Governor valve sticking. 6. Perform governor test. Service as 


required. 






7. Check engine vacuuni lines. Service | 
as necessary. Check vacuum 
diaphragm unit. Service as necessary. 
. Perform vacuum supply a and 
. diaphragm tests. ; 


8. Tighten to specifications. 


. Engine vacuum leak (C6). 














- 8. Valve body bolts — . loose/too tight. 


. Valve SO diny/sticking rud 9. Determine source of contamination: 


Service as required. 





10. Check adjustment and function. Adjust 
or replace. | 


| 10. Vacuum regulator valve misádjusted or 
атыда C6 with 7.3L Diesel. 
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| | DIAGNOSIS — AUTOMATIC TRANSMISSION | "A | 
отон | әжесін [| мен — 

Mushy/early/soft/slipping 1-2 upshift. . Improper fluid level. ‚ Репопп fluid level check. — 
2. Tune adjust engine idle as required. 


3. Check VRV for 7.3L Diesel, C6 
application. 


. Adjust intermediate band. 
















2. Incorrect engine performance. 


3. For 7.3L Diesel, C6 application — | 
VRV. 


4. Intermediate band out of adjustment 
(C6) 


5. Low main control pressure. 
6. Valve body bolts loose/too tight. 
7. Valve body dirty/sticking valves. 































5. Control pressure test. Note results. 
6. Tighten to specification. 


7. Determine source of contamination. 
Service as required. 






. Intermediate friction clutch burnt/wom 
(AOD). 


. Governor valve sticking 


8. Determine cause of condition. Service 
as required. 


9. Perform govemor test. Service as 
required. 






. Damaged intermediate servo or band. 10. Perform air pressure test. Service as 


required. 













11. Polished, glazed band or drum 
(C6). | 


12. Vacuum regulator valve misadjusted or 
damaged. (C-6 with 7.3L Diesel.) : 


‘1. Low"fluid level. 


. Service or replace as required. 











12. Check adjustment and function. Adjust 
ог replace. ` 


. Perform fluid level check. 


2. Check VRV for 7.3L Diesel, C6 
application. 












2. For 7.3L Diesel, C6 application — 
VRV. 


“3. Low main control pressure to direct 
clutch. 


. Valve body bolts — loose/too tight. 
5. Valve body dirty/sticking хаме. 












‚ Control pressure test. Note results. 


















4. Tighten to specification. . 








5. Determine source of contamination, 
then service as required. . 





6. Direct clutch (or reverse/high clutch) 
assembly burnt/worn. 


7. Converter damper hub/weld broken 
vias | 


6. Stall test. Determine cause of 
condition. Service as required. 







. 7..Perform converter damper hub/weld 
check. Replace torque converter if 
required. 













Harsh/delayed 2-3 upshift. . Incorrect engine performance. . Check engine tune-up. 
2. Check engine vacuum lines. Service 
as necessary. Check vacuum 
. diaphragm unit. Service as necessary. 
Perform vacuum supply and 
diaphragm tests. Check VRV for 7.3L 


Diesel, C6 application. 


3. Check МАМ for 7.3L Diesel, C6 ` 
application. 











. Engine vacuum leak (C6). 









3. For 7.3L Diesel, C6 application — 
VRV. 


4. 2-3 accumulator piston apply passage 
plugged/omitted (AOD). 














4. Remove 2-3 accumulator piston and 


visually inspect or air test for plugging 
condition or omission. 







. Replace seals, determine cause of 
condition. Service as required. 





| 2-3 accumulator piston seals олмот 
(АОО).- В 
. Damaged 2-3 accumulator (AOD). 3. Service as required. 
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CONDITION 


Harsh/delayed 2-3 upshift (continued). — 


ball (C6). 


. Valve body bolts — юозелоо tight. ` 


‚ Valve body dirty/sticking valves. 2-3. 
capacity modulator valve (AOD). 


. Vacuum diaphragm ог TV control rod. 
bent, sticking, leaks. 


1. Vacuum regulator valve misadjusted ог. | 
damaged. (C-6 with 7.3L Diesel.) 


22. Rotate the torque converter until the drain plug 


comes into View. 


3. Remove the drain plug and allow the transmission 
‚ fluid to drain. Note: It is recommended that this 
procedure be performed prior to other operations 


to allow .sufficient time for the converter to drain 


properly. 

Flush the cooler lines ‘completely. 

5. When adding fluid, fill to the о кашын for 
that transmission. 

Fluid Cooler Lines | 


When fluid leakage is found from the fluid cooler, the 
'cooler must be replaced. Cooler replacement 15 
described т the Cooling System Section of Group 27. 


When one or more of the fluid cooler steel tubes must 
be replaced, each replacement tube must be fabricated 
from the same size steel tubing as the original line. 


Using the old tube as a guide, bend the new tube as · 


required. Add the necessary fittings, and install the tube. 


After the fittings have been tightened, add fluid as 
needed, and check for fluid leaks. 


CLEANING AND INSPECTION 


Transmission 


И is important to completely clean all 


transmission components, including converter, 
cooler, cooler lines, main control valve body, 
governor, all clutches, and all check balls after any 


transmission servicing that generates. 


contamination. These contaminants are a major 
cause for recurring transmission troubles and must 


be removed from the system before the. 


transmission is put back into service. The cleaning 
of debris from the direct clutch piston, the forward 


clutch cylinder, and reverse clutch piston check. 
bails are often omitted. This omission can lead toa 


repeat servicing of the transmission. 


During overhaul inspect all hardware for evidence of - 


overheating. Any overheating will be indicated by heat 
stained blue surfaces. | x 
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DIAGNOSIS — AUTOMATIC TRANSMISSION сон) | 


| POSSIBLE CAUSE E 


7; Damaged or worn intermediate Servo 
release and high clutch piston check . 


RESOLUTION 
|. 7. Air pressure test the intermediate 
servo apply and release the high 


clutch piston check ball. Service as . 
required. | 


. Tighten to specification. 


. Determine source of condition. 
Service as required. 


. Check diaphragm and rod. Replace as | 
necessary. 


. Check adjustment and function. Adjust 
or replace. 


CD4918-2C ` 


‚ Clean the parts with suitable solvent and use 


_ moisture-free air to dry off all the parts and clean out 
fluid passages. ` 


Тһе composition clutch plates, bands and 
synthetic seals should not be cleaned in a vapor 
degreaser or with any type of detergent solution. 
To clean these parts, wipe them off with a lint-free 
cloth. New clutch plates or bands should be soaked 
in transmission fluid specified for that transmission 


type for fifteen minutes before being assembled. 


“Бо not reuse the control valve body to filter gasket or 
try to clean in solvent and reuse the oil filter on AOD. 
Upon reassembly of the transmission replace both the 


: valve body to filter. gasket and the oil filter on the AOD 


transmission. 


., Control Valve Body 


1. . Clean all parts thoroughly in clean solvent, and 
blow dry with moisture-free compressed air. If the 
valve body-to-screen gasket is removed on a 
C6 Transmission, the gasket should not be 
cleaned in a degreaser, solvent or any type of 
detergent solution. To clean the gasket, wipe it 
off with a lint-free cloth. For AOD, replace the 
valve body to filter gasket. - 


2. Inspect all valve and plug bores for scores. Check 
all fluid passages for obstructions. Inspect the 
check valve for free movement. Inspect all mating 
surfaces for burrs or distortion. Inspect all plugs 
and valves for burrs or scores. Use crocus cloth to 
polish valves and plugs. Avoid rounding the sharp 

"edges of the valves and plugs with the cloth. 


3. Inspect all springs for distortion. Check all valves 


and plugs for free movement in their. respective 
bores. Valves and plugs, when dry, must fall from 
their own weight in their respective bores: 


4. . On a C6 transmission, inspect the separator plate | 


screen for obstructions. The screen must be clean | 


апа free of foreign material. If contaminated, | 
remove it from separator plate, clean in a suitable 
solvent, and. thoroughly blow clean with 
compressed air. 


.5. Roll the manual valve on a flat surface to check tor 


| bent condition. 
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DIAGNOSIS — AUTOMATIC TRANSMISSION 


см | POSSIBLE CAUSE — | RESOLUTION | 


Soft/early/mushy 2-3 upshift: . 1. For 7.3L Diesel, C6 application — VRV. . Check VRV for 7.3L Diesel, CO 
| Е аррісайоп. | 


2. Tighten to specification. 


3. Determine source of contamination. 
Service as required. 


4. Stall test. Determine cause of 
condition. Service as required. 


5. Check diaphragm and rod. Replace as 
necessary. 


|. 6. Check adjustment and function. Adjust 
or replace. 


. Perform Direct Clutch Pressure Test. 


e Check torque on valve body bolts. 
Torque not to spec. (loose); can 
cause leakage. 

e Check for nicks or porosity in the 
case passages. (Valve body to case 

mating surface.) Replace case for 
the above. | 

ә Direct clutch piston check ball 
leaking. Perform check ball leakage : 
procedure; found in cleaning and 
inspection portion. Replace piston if 
leakage confirmed. | 


e Direct clutch piston seal rings (inner 
and outer) leaking. Replace. 


€ Check the direct clutch output shaft 
seal rings (#5, #6). They should 
move freely on the output shaft. 
Check for metal shaving 
contamination or burrs between the 
seal and the output shaft. Replace 
as necessary. 


ө Check the large seal rings on the 
-output shaft for freedom of 
movement. Check for contamination. 
such as metal shavings on the 
output shaft. Replace as necessary. 
NOTE: The four large seal rings are 
numbered #7, #8, #9, #10. Seal 
rings #7, #8 (closest to the output 
shaft hub) are for the direct clutch. 
Seal rings #9, #10 (closest to the 
governor) are for the governor. 

ө Inspect the output shaft feed 
passages and the cup plug for 

` leakage. 


2. Clean the valve body. Check for 
sticking valves as follows: Overdrive 
servo regulator valve; 3-4 shift valve; 
3-4 TV modulator valve; orifice control 
valve. if any valves are sticking and: 
they cannot be freed, replace valve 

body. . 


































































: | 2. Маме body bolts юозелоо tight. 
. Valve body dirty/sticking valves. 





4. AOD ONLY — Direct clutch assembly 
or reverse/high clutch/burnt мот. 


‚5. Vacuum diaphragm or TV control rod. 
bent, sticking, leaks. 


6. Vacuum regulator valve misadjusted or 
damaged. (C-6 with 7.3L Diesel). 


. Direct clutch circuit leakage. 


| NOTE: Direct clutch plates burnt will help 
to confirm leakage in the direct clutch 
Circuit. Replacing only the plates and not 
finding the cause will result in a repeat 
repair. 











‘AOD ONLY — No. 3-4 üpshif (stays in 
-3rd gear). 
















| 2. Valve body contamination/sticking 
valves. 
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Intermediate Servo ` - š | . Low-Reverse Servo 


C6 u | | "na PN n AOD. 

1. Inspect the servo bore for cracks and the servo 
piston for damage, and the piston bore and the. 1- D the servo body for cracks and the piston 
Servo piston stem for scores. Check fluid passages. ore Tor Scores. | 
for obstructions. Replace damaged seals. Check the fluid passages for obstructions. 


6 1 id вө Бап зше 3. Inspect the band and the struts for distortion. 


| | | Inspect the band ends for cracks. 
3. Inspect the cover seal and gasket cover sealing 


surface for damage. 4. Inspect the servo spring for distortion. 
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Ë | | | | DIAGNOSIS — АУТОМАТІС TRANSMISSION (Continued) DM | "EM 

| CONDITION ^. POSSIBLE CAUSE uS RESOLUTION _ 
AOD Only — No. 3-4 upshift (stays in.3rd. | 3. Main control gasket distortion. 3. Check to see if main control gasket is `: 

gear) (continued). blocking an orifice. Replace gasket. 


4. Reduce valve body bolt torque to 
minimum side of spec. 80 in-Ibs. 


| 5. Сһеск last two large seal rings оп the 
. Output shaft (#9, #10). They should . 
move freely. Check for metal shaving 
. contamination or burrs between the 
seal and output shaft. Replace as 
necessary. | 


® Check the seal ring bore at the rear 
of case for scoring. Light scoring is 
permissible. Deep duci indicates 
case wear. Replace case for deep 
‘grooving. ^ | 


‚ө Check the governor to output shaft 
retaining ring to make sure it is 
.. properly seated on the output shaft. 
` Repair as necessary. 


‚ ө Check the fit of the governor | 
counterweight on the output shaft. If 
the fit is sloppy, replace the 
counterweight. 


| 1. Tighten to specification. - 


. 2. Determine source of contamination. 
Service as required. | 


| 3. Tune, adjust engine idle as required. 


4. Determine cause of condition. Service 
as required. 


5. Determine cause of condition. Service 
as required. 


| 1. Check valve body bolt torque. Torque 
not to spec. (loose); can cause leakage: 
Spec. is 80-100 in-lbs. | 


е Overdrive servo cover O-rings leaking. 
Replace O-rings. 


ө Overdrive servo piston seal 
. leaking. Replace seal. | 


€ Overdrive servo cover cracked/ ` 
porous. Coat cover with fluid. Apply 
air to overdrive servo, apply passage 
using tool (T80L-77030-B). Observe 
to see if air bubbles are present on 

“ overdrive servo cover. Replace cover | 

-if air bubbles are present. 


_2. Overdrive servo case apply passage 
blocked. Air pressure test. Replace 
case if necessary. 


3. Overdrive servo piston not seated to th 
band end seat. Repair. | 


е Overdrive band not seated to anchor 
pin. Repair. 


4. Perform converter damper/hub assembly 
weld check procedure. Use special 
service tools T83L-7902-A. Replace 
converter if shaft turns more than two 
degrees or if there is a grinding noise 
while applying 50 16$. ft. torque. | 


| 5. Check splines on both ends of the 
direct driveshaft. Check splines in 
direct clutch cylinder. Replace direct 
driveshaft and hardware that splines to 
it for distortion. 






















4. Case being out-of-flat can cause . 
sticking valve. ` i 


5. Governor leakage. 
















































| 1. Valve body bolts -- loose/too tight. 


| AOD Only — Harsh/delayed 3-4 upshift. 
NE. Э ; 2. Valve боду dirty/sticking valves. 







3. Incorrect engine performance. 
4. 3-4 accumulator piston seals worn/cut. 













5. 3-4 accumulator piston apply passage ` 
blocked. | 


1. Overdrive circuit leakage or blocked 
passage. 


NOTE: Burnt overdrive band will help to 
confirm leakage in the overdrive circuit. 
- Replacing only the overdrive band without | 
finding the cause will result in a repeat 
repair. 3 


















| Slipping 4th gear (engine flare-up/no 4th 
‚| gear drive capability). X 


































2. Overdrive servo piston not applying 
overdrive band/band not applying. 








3. Overdrive band mislocated. ` 

















4. Converter damper plate and hub 
fracturing, the weld and/or rivets 
fatiguing, or the damper springs 

breaking. | 




















. Direct driveshaft splines distorted. 
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= P | '. DIAGNOSIS — AUTOMATIC TRANSMISSION M | 

см Г POSSIBLE CAUSE — — RESOLUTION 

Erratic shifts. | à 1. Poor engine performance. ` * | t. Check engine tune-up. SL 

. TV cable — binding/sticking (AOD). 2. Inspect throttle linkage. Service as 

| | ME" a required. Check VRV for 7.3L Diesel, 

‚ Сб application. 

3. Tighten to specification. 

4. Line pressure test, note results. 
Determine source of contamination. 
Service as required. 

5..Perform governor test. Service as 
required. 


. Service as required. 






























3. Valve body bolts — loose/too tight. 
. Valve body dirty/sticking valves. 







. Govemor valve stuck. — 










6. Output shaft collector body seal rings 
- damaged. 




















Е intermediate band out of adjustment 
(C6). - | 
2. Intermediate friction clutch burnt/. 
damaged (AOD). | 
3. Intermediate one-way clutch damaged 
` (AOD). | 
4. Damaged intermediate servo and/or ` 
| internal leaks (C6): 


5. Improper band or clutch application, or 
oil pressure.control system. | 


6. Polished, glazed band or drum (сау 
7. Dirty ог sticking valve body. 
. Governor valve stuck. 


Shifts 1-3 in D. (D or ©. . Adjust band. 


range for nd 














2. Determine cause of condition. Service 
as required. 


3. Determine cause of condition. Replace/ 
service as required. 


4. Perform air pressure test. Service front — 
servo and/or internal leaks. 


. Perform control pressure test. 

















6. Service or replace band or drum. 
7. Clean, service or replace valve body. 
8. Perform governor test. Service as 
required. 
. Service or adjust linkage. Check VRV ` 
for 7.3L Diesel, C6 application. | 
. Perform control pressure test. 










Engine over-speeds on 2-3 shift. | Linkage ош of Е 














2. Improper band or clutch application, or | 
oil pressure control system. 


3. Intermediate servo piston seals cut/ 
leaking. 


4. Dirty or sticking valve body. 
. Converter damper/hub brake (AOD). 








3. Replace seals. Check for leaks. 











4. Clean, service or replace valve body. 
5. Perform converter damper/hub weld . 
ЖСЖ : " ; m ; check. Replace converter if necessary. 
AOD Only — Shift hunting 3-4, 4-3. ; f 1. Poor engine performance — EGR | 1. Tune-up engine — Replace solenoid. 
EC NE solenoid defective. | | О 
. Manual linkage misadjusted. қ | 2. Check апа adjust ог service as 
| required. 
. Tune, and adjust engine idle. 


2. Service or adjust linkage. Check VRV 
for 7.3L. Diesel, C6 application. 


. Perform control pressure test. 
















. Incorrect engine іШе-ог performance. 


Rough/shudder 3-1 shift at closed throttle 
E 2. improper linkage adjustment. 


in D. (D range for AOD). 















3. Improper clutch or band application or ` ` 
oil pressure control system. 


.. Improper governor operation. 











| 4. Perform govemor test. Service as 
required. 


. Glean, service or replace valve bo: 
. Tune, adjust engine idle as required. 









| . Dirty or sticking valve body. _ 
AOD Only — Rough or t mushy 4-2 or 3-1. |1. Incorrect engine performance. 
shift. | | 



















| 2. ітргорег throttle or manual linkage 
adjustment. 

3. Improper application of intermediate 

friction and one way clutch. 

. Dirty or sticking valve body. 


. Service or adjust linkage. 








. Service as required. 





. Clean, service or replace valve body. 
ME | `  CD3150-2F 
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DIAGNOSIS — АУТОМАТІС TRANSMISSION ` 


CONDITION | POSSIBLE CAUSE КЕ RESOLUTION x 

. | № forced downshifts. || 1. Kickdown linkage out of аен 1. Service or adjust linkage. 

2. Damaged intemal kickdown T 
(C6). 

3. Damaged, misadjusted (long) TV cable . 
(AOD). . 

4. Improper clutch or band application, or 
oil pressure control system. 

. Dirty or sticking governor. . 




























. Service internal kickdown linkage. 





i Inspect and adjust TV cable. 








4. Perform control pressure test. 





5. Perform govemor test. Service or 
replace governor, clean screen. 


. Clean, service, or replace valve body. 
. Service or adjust linkage. Check VRV 
for 7.3L Diesel, C6 application. 
2. Adjust intermediate band. 


3. Perform control pressure test service 
clutch. қ 
























. Dirty ог sticking valve body. 
. Linkage out of adjustment. 







. Engine over-speeds on 3-2 downshift 
(C5). 






2. Intermediate band out of adjustment. 


3. Improper band or clutch application, and 
one way clutch, or oil pressure control 
system. 


. Damaged or worn intermediate servo. 
















4. Air pressure test check the 
intermediate servo. Service servo and/ 
or seals. 


. Service or replace as required. 
. Clean, service or replace valve body. . 












. Polished, glazed band or drum. 
. Dirty or sticking valve body. ` 




























| Shift efforts high. . Manual shift linkage damaged/ . Check and adjust or service as 
misadjusted. - . required. 
2. Inner manual lever nut loose: 2. Tighten nut to specification. 
Pere 3. Manual lever.retainer pin damaged. - 3. Adjust linkage and install new pin. 
| Transmission overheats. - 1. Improper fluid level. | 1. Perform fluid level check. 
2. Incorrect engine idle, or performance. 2. Tune, or adjust engine idle. 
3. Improper clutch or band application, or 3. Perform control pressure test. 


ой pressure control system. . 
. Restriction in cooler or lines. 
. Seized converter one-way clutch. | 
| niim г. . Dirty ог sticking valve body. . Clean, service or replace valve body. 
Transmission трат ог squawk pm 1-2 . Intermediate clutch piston Меесі hole . Clean piston and install bleed hole at  ... 
or 2-3 shift (AOD). d | | blocked ог пої positioned at 12 o'clock. ` 12 o'clock position. ` 
. Anti-clunk spring not positioned. . Secure anti-clunk spring. 
. Converter damper spring broken. E . Perform: converter damper hub weld 
Transmission leaks. RU | | 1. Case breather vent. ша ЕР Check the vent for free гвар 
| 22, 522 МЕ . ШЕ | . Repair as required. 
. Leakage at gasket, seals, etc. . Remove all traces of lube on exposed 
Е TEE %& | | surfaces of transmission. Check the 
vent for free breathing. Operate 
transmission at normal temperatures 
and perform fluid leakage check. 
| | ' ; Service as required. 
.'| Poor vehicle acceleration. Am . Poor engine performance. ©- | 1. Check engine tune up. 
PS | . Torque converter шы clutch locked | 2. Replace torque converter. 
up. | ; | 
. Improper fluid level. 
2. Linkage out of adjustment. 


3. Improper band or clutch application, ог. 
‚ ОЙ pressure control systém. . 

4. Cooler lines grounding. . ` 

5. Dirty or sticking valve body. 

. Internal leakage or pump cavitation. 













. Service restriction. 
. Replace one-way clutch. 


зоо + 
мо ол + 



















. Perform fluid level: check. 
2. Service or adjust linkage. 
3. Perform control pressure test. 


Transmission noisy — valve resonance. 





















l NOTE: Gages may aggravate any 
hydraulic resonance. Remove gage and 
check for resonance level. 


| 4. Free up cooler lines. 
5. Clean, service or replace valve body 
2 Service as required. 
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17-01-29. 


5. 


6. 


AOD only, initial engagement clunk 
(engine warm). 


NOTE: Refer also to ші initial 
т 


| Vehicle will not start." 


DIAGNOSIS — AUTOMATIC TRANSMISSION 










properly. 


















B. Slip yoke . 
C. Rear axle 









(C6). 


Inspect the band ініне for excessive wear and 
bonding to the metal band. | 


Неріасе damaged seals. 


Overdrive Servo | 
AOD | 


1. 


2. 
3. 


4. 
5. 


6. 


Inspect the servo cover for cracks and the piston 


- Боге for scores. 
Check the fluid passages for obstructions. 


Inspect the band for wear or damage. The apply 
rod should be securely attached to the Gaii 


Inspect. the servo spring for distortion. 


Inspect the band lining for excessive wear and | 
bonding to the metal band. 


Replace damaged seals. 


Extension Housing 


1. 


Inspect the housing for cracks. Inspect the gasket | 


surface for burrs ог. warpage. ' 


2. Inspect the bushing for Scores or wear. ii dad if 
required. 

3. Inspect the rear seal for hardness, cracks, or wear. 
If the seal shows wear ог Geteroratione replace the 
seal. 

4. Inspect the seal counterbore and remove all burrs 

‘and scores with crocus cloth. 

Governor. 


1. 


Inspect the governor valves and bores for scores. 


Minor scores may be removed from the valves with 


E CONDITION = | — POSSIBLE CAUSE RESOLUTION ` 


AOD o. harsh coasting downshift 
clunk. — 


. Anti-clunk spring not seated 
. TV cable misadjusted (short). 
: Engine RPMS above specification. - 
| 2. TV cable misadjusted. 


3. Worn/damaged/loose. 
- A. U-joint (front/rear) 


D. Rear suspension 
. Excessive transmission end play. 


: Misadjusted neutral start switch ` 


2. Misadjusted ignition switch. 
. Defective ignition Switch. .' 
š Defective neutral start switch. 


*For 7.3L Diesel Engines equipped with C6 Transmission, refer to the appropriate portion of Group 28 
. for additional normano: | | 










1. Re-position anti-clunk spring 
_ properly. - | 

2. Adjust TV cable, repair as 
required. 










. Adjust engine RPM's to 
specification. 


2. Adjust TV cable. 
3. Service as necessary. 














4. Check transmission end play ` 
according to shop manual 
procedure in Section 17-20. 
Replace selective thrust washer if 
necessary. 








. Adjust neutral start switch 
(C6). | 
2. Adjust ignition switch. ` 
3. Replace ignition switch. 

. Replace neutral switch. 


aid TRE | 


crocus cloth. Replace the governor it the valves or 
body is deeply scored. 


On AOD transmission, inspect the governor screen 
for obstructions. The screen must be free of 
foreign material. If contaminated, clean thoroughly . 
in a suitable solvent and blow dry with СӘШІЗ5550 | 
air. 


Check for free movement of the valves in the 
bores. The valves should slide freely of their own 
weight in the bores when dry.. Inspect fluid 


passages in the valve body and counterweight for 


obstructions. All fluid passages must be clean. 


Inspect the mating surfaces of the governor body : 


and governor distributor (C6) for burrs and 
distortion: Mating surfaces must be smooth and 
flat. 


Check the mating surface of the ене valve 
and the counterweight on Automatic Overdrive ` 
transmission for burrs or ‘scratches. | 


Front Pump 


1. 


2. 


Inspect the mating surfaces of the pump body ud 
case for burrs. 


Inspect the drive and driven gear bearing surface 


.for scores and check gear teeth for burrs. 


Inspect the front pump seal for cuts or nicks, and | 
the pump bushing for scoring. | 


Check the fluid passages for obstructions. 


If any parts are found damaged or worn, replace 
the pump as a unit. Minor burrs and scores may be 


- removed with crocus con 
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TRANSMISSION NOISY — OTHER THAN VALVE RESONANCE 


TEST STEP ай | RESULT | ACTION TO TAKE 
Noise within ` (оқ). 
normal range @ 





VERIFY NOISE  - m | 


€ Check for gear noise to verify if within normal range. 











Normal condition. 


CIT Е. 2 e i . | Noise not within 
E | rz: | normal range . 
| 2 | LINKAGE CHECK a P | 

€ Check linkage for proper adjustment, wear or "pese 
damage. 


| GO to 2. 








GO to 3. 












SERVICE, REPLACE 
and/or ADJUST Ma: 
as required. | 













| 3 | FLUID CHECK | Ix 
e Check the fluid for proper level and/or | 
contamination. (1) 
















Fluid level GO to 4. 
between ADD and 


FULL marks 


Fluid level (об) 
| beneath ADD mark | 











ADD specified fluid to 
bring level between ADD : 
and FULL marks with 
vehicle at operating 
temperature. GO to 4. 


DISASSEMBLE, CLEAN 
.and SERVICE 
transmission. FLUSH 
torque converter and 
cooler. 


















Fluid 20 (98) 
_ | contaminated 


| 4 | STALL TEST — | 
ө Perform the Stall Test as described under Stall Test 
іп the Diagnosis and Testing portion of this section. 


























Noise stops GO to > 













Noise doesn't 
stop 


EXAMINE torque 
converter and pump. 
SERVICE or REPLACE 
as required. Also 
CHECK for loose torque - 
converter to flywheel 
housing bolts or nuts. 


зо 









NOISE CHECK. | | 


e Run transmission in all gears and check for noise. 


Noise doesn't stop in | GO to 6. 
| any gear | 


Noise stops in Low and 
R only ` 


Noise stops in 2, HIGH: 
and R only 


|. HIGH only 


SPEEDOMETER GEAR um 


К. Нетоуе the speedometer gear and check for noise. | Noise stops 























SERVICE front planetary 
and/or one-way Clutch. ` 


SERVICE rear planetary. | 









SERVICE both 
planetaries. 








>| REPLACE E | 
"gear | | 
CHECK extension ^. 
‘housing bushing, seal or ` 
driveshaft. SERVICE or . 
ы | | | ВЕРІ.АСЕ ав required. 
NOTE: AOD transmission has only one gear set: Gear noise requires the replacement of the planetary carrier assembly. 
@For definition of contàmination, refer to Transmission Fluid Condition гес іл the Diagnosis апа Testing portion of this 
section. | 20% Seren 














Noise doesn't stop ` ` 
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“CLUTCH 
CYLINOER 


. . CLUTCH 
PISTON\. 


FIG. 29 Clutch Piston Check Ball 


6. Ona C6 and‘ AOD. transmission, check the large · | 
, seal ring groove of the pump body for. damage. ` 
Check the gasket mating surface of the pump body ` 


‚.. for damage. "D | | 
Reverse-High Clutch—C6—Reverse Clutch— - 


1... Inspect the drum band surface, the bushing, and 
-- thrust surfaces for scores. Minor scores may be ` 


‘removed with crocus cloth. Badly scored parts 
must be replaced. ` a 


2. · Inspect the clutch piston bore and the piston inner ` 


and.outer bearing surfaces for scores. Check the 
air bleed ball valve in the clutch piston for free 
movement. Check the orifice to make sure it is not 
plugged. | m 


23. Check the fluid passages for obstructions. All fluid 


. passages must be clean and free of obstructions. 


4. Inspect the clutch plates for wear, scoring, and fit 
. on the clutch hub serrations.. Replace all plates 
that are badly scored, worn, or do not fit freely in 

` the hub serrations. | es Tg TES 


5. Inspect the clutch pressure plate for scores on the 
^ : clutch plate bearing surface. Check the clutch : 


release spring(s) for distortion. B 


6. The clutch piston has a check ball simil: 
. 29. Inspect the check ball for freedom of 
movement and proper seating. . © 


` Forward ‘Clutch - 


1. Inspect the clutch cylinder thrust surfaces, piston: 


bore, and clutch plate serrations for scores ог 

burrs. Minor scores or burrs may be removed with 

crocus cloth. Replace the clutch cylinder if'it is 
. badly scored or damaged.’ | Жз ТАЕ 





arto Fig. 


.2. Check the fluid passage in the clutch cylinder for . 
. . Obstructions. Clean out all fluid passages. Inspect` ` 


.. the -clutch piston for scores and replace if 

.. necessary. Inspect the piston check ball for - 

` freedom of movement and proper seating (Fig. 29). 

` AOD—Check both check . balls іп the forward 
clutch cylinder for freedom of. motion: 


7 3. Check the clutch. release spring (C6 only) for -` 


distortion and cracks. Replace the spring if 
distorted or cracked. T ЭШ | | 


4. Inspect the composition ‘clutch plates, steel:clutch 


plates, and clutch pressure plate for worn or 
scored bearing surfaces. Replace all parts that аге 
deeply scored. ° .  . - a 


5. Check the clutch hub thrust surfaces for ‘scores. 
and the clutch hub splines for wear. a ae 


6. Check the splines.on the stator support for wear. 


Inspect. the bushing in the stator support for 
scores. Check the input shaft (C6) for damaged or 
worn splines. Replace shaft if the splines аге 
excessively worn. . 2e us 


Direct Clutch—AOD _ 


1. Inspect the clutch cylinder thrust surfaces, piston . 
| bore, and clutch. plate splines for scores or burrs: 
." Minor scores or burrs may be removed with crocus ` 
. Cloth. Replace the clutch. cylinder if it is badly 
scored or damaged. `` :. ^^“ gc е 


.2. Check the fluid passage in the clutch cylinder for ' : 


obstructions. Clean out all fluid passages. Inspect 
. the clutch piston for scores and replace if 
necessary. Inspect the piston. check ‘ball for 
freedom of movement and proper seating (Fig. 29). 
-. Perform: the’ Direct: Clutch Piston Check Ball 
Leakage procedure. | ааа 


3. Check the clütch release springs and retainer for 
.'- distortion and cracks. Replace the springs and 
retainer if distorted or cracked. . | 


4.. Inspect the friction clutch plates, steel" clutch 
" plates,. and clutch pressure ‘plate for worn ог 
scored bearing surfaces. Replace all parts that are 

= deeply scored or polished. .. RS о 

5. Check the clutch plates for flatness and fit on the 
. clutch hub splines. ‘Discard any plate that does not 

. glide freely on.the splines or that is not flat. | 


6. . Check the clutch hub thrust surfaces for scores 


and the clutch hub splines for wear. ` 


7.’ Check the splines ón the direct drive .shaft for | 
‚ . wear,- replace. the shaft if the splines аге: 


excessively worn. | | 1 
Direct Clutch Piston Check Ball Leakage ` 
Procedure . Кт AT = 


Direct clutch piston check ball—Iinspect the piston 
check ball for freedom of movement.. Improper seating 


.of check ball will cause leakage. Leakage can be 


detected by turning the piston upside down (flat side of 


piston facing you) allowing the check ball to seat in the 


piston. Pour a small quantity of solvent over the check 
ball. If solvent drips past the check ball, replace the | 
piston. : | | EE Š 


Low—Reverse Clutch—C6 _ асқа 
1.: Inspect the clutch cylinder piston bore and clutch 
plate serrations for scores ог burrs. Minor Scores or 
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"САМ ТУРЕ" 
` CLUTCH RACE 


SPRING ` ` 


ROLLER 


BLACK OXIDE 
COATED RACE 


S PEANE ECARRIFR 





" FIG. 30 Roller Type Planetary Clutch, Carrier and Center Support—AOD 


2 burrs may be removed with crocus cloth. Replace. 


„the case if it is badly scored or damaged. 


2. Check-the. fluid passage in the. case for 
obstructions (Fig. 16).: Clean out all fluid passages. 


ihe Inspect the clutch piston for scores сапа гер!асе if 


necessary. 


3... -Check the piston return springs or distortion. 
| Check the piston return spring retainer for flatness. 


4. Inspect the composition clutch plates, steel clutch: 
:, plates and clutch pressure plate for worn or scored | 


bearing surfaces. oem all раз! that are deeply 
scored.. 


5. Check the clutch hub spines. 


| Intermediate Clutch—AOD - | 
21. Inspect’ the piston bore in the rear of the pump 


body for scores .or burrs.. Minor damage can Бе. 


` repaired with. а crocus cloth.. 
..— 2. . Check and clean all fluid passages in the case and 


_ pump and the piston. Inspect both. lip seals and | 


replace if damaged. 


. NOTE: Upon reassembly the small drilled hole in 
the' piston must be located toward ше top of the 
_ transmission (12 o'clock position). 


3.. Check the springs and spring. retainer. for айа е. 
=” Note һоу/ іһе retainer is held to the body with tabs. 


4. Inspect composition clutch plates, ‚ Зее! clutch 
эз; хораз. апа ргеѕѕиге ре перес апу badly worn . 


ЗОГ. scored parts. 


Planetary One-Way Clutch. 


1.. Inspect the intermediate outer and inner races for 
Scores or.damaged surface areas where rollers 
contact the races. If the intermediate one-way 
- clutch inner race on ше; AOD transmission is 


damaged, апе reverse.. clütch йй. must be 


.— replaced. 
22. Inspect the rollers and springs. fore excessive wear ; 


X ‚ог damage. 


3. ‘Inspect | the spring and roller cage for bent or 
damaged spring retainers. | 


Planet Carrier and Center Support (AOD) - 
ЕК Inspect the clutch outer race, inner race, band 


' surface, pinion gears, bearings, and thrust washer 
(Fig. 30) for roughness. | 


2. Inspect the center support bushing for roughness. 
3. Inspect one iud clutch, í Springs, 


.rollers: and 
springs. . 


| Converter and Fluid Cooler | 


When internal wear ог damage has ooburred in the . 


. transmission, metal particles, clutch plate material, or 


band material may have been carried into the converter 
and oil cooler. These contaminants.are a major cause of | 
recurring transmission troubles and MUST be removed 
from the system. before the transmission is put back into 
service. 


. Whenever a transmission has been disassembled to 
replace worn or damaged parts or because the valve 
body sticks from foreign material, the converter and oil 
cooler MUST be cleaned by using the Rotunda torque 
Converter: Cleaner (model 014-00028) or equivalent. 
Under NO circumstances should an attempt be made to | 
clean converters by hand agitation with solvent. | 


Converter End кау апа One way Clutch 


Check 


Тһе: Tools T76L-7902- с апа Т771- 7902- R shown in ` 
Fig. 31 are used to check the converter one-way clutch... 
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T76L-7902-C : 


С5, С6, CONVERTER 
ONE-WAY CLUTCH 
TORQUING TOOL 


T77L-7902-R ` 


“UNIVERSAL 
CONVERTER) 
ONE-WAY CLUTCH 
HOLDING TOOL 





FIG. 31 Converter One Way Clutch Check Tools 


T80L-7902-A 
, INSTALLED INTO 
THREADED 
INNER POST | ! CONVERTER 


D2878-1C 





FIG. 32 End Play «тесш Тоо! Installed 
End Play Check ` - | 


1. 


2. 


Insert Tool T80L-7902- А into the converter ритр 


drive hub until it bottoms (Fig. 32). 


Expand the sleeve in the turbine spline by 


tightening the threaded inner post, (Fig. 32), until: 


the tool is securely locked into the spline. 


. -Attach a dial indicator (with bracketry) TOOL-4201- 
C to the tool (Fig. 33). Position the indicator button 


on the converter pump drive hub, and set the dial 


' face at 0 (zero). 


Lift the tool upward as far as it will go and note the 


indicator reading. The indicator reading is the total 
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DIAL INDICATOR E n " 

WITH BRACKETRY | ЕЯ ЕМО PLAY 
TOOL-4201-C ` 2E" Л СНЕСКІМС TOOL 
| : | Т801-7902-А 


TORQUE 
CONVERTER 


D5723-1A 


FIG. 33 Checking Stator and Turbine End Play 


end play which the turbine and stator share. 

.Replace the converter unit if the total end play 

exceeds the limits. End play specifications are 

| . at the end in the specifications section of this 
ection. . 


5. Loosen the threaded inner post to free the tool, | 
_ and {һеп remove the tool from the converter. 


| Converter One-Way. Clutch Check | 
1. Insert the опе way clutch holding Tool T77L- 


7902-R (Fig. 34), in one of the grooves in the stator- 
thrust washer. 


| 2. Insert the one way clutch torquing Tool, (T77L- 


7902-B) in the converter pump drive hub so as to 
engage. the one’ way clutch inner race, (Fig. 34). 


3. Attach a torque wrench to the one way clutch 
torquing tool. With the one way clutch holding tool 
held stationary, turn the torque wrench 
counterclockwise. The converter one way clutch 
should lockup and hold a 14 N:m (10 ft-lbs) force. 

. The converter one way clutch should rotate freely 
in a clockwise direction. Try the clutch for lockup 
and hold in at least five different locations around 
the converter. 


4. © if the clutch fails to lock up and hold ai-14 N-m (10 
| ft-lbs) torque, replace the converter unit. 


Converter DamperdTup Weld Check—AOD 


Only 
"Refer Fig. 35. 


1. Position the holding fixture Tool T83L-7902- A3ina 
|^ Wise and clamp tight. | | 


2. Place the converter on top of the holding fixture - 
: aligning the pilot hub and one stud in the 
| appropriata holes. 
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FIG. 34 Checking Converter One-Way Clutch 


3. Spline the torque adapter turning Tool T83L- 
| 7902-A1 into the converter, making sure the 
splines engage. the damper assembly. | 


24. install the pilot guide Tool T83L-7902-A2 over the - 


torque adapter turning tool and onto the impeller 
E ES 
‚ 5. HOLD the converter snug to the holding. fixture 

| with опе hand when applying torque.. . | 
6. Тит the shaft clockwise and counterclockwise 
f applying- approximately 67 М-т. (50 ft-lbs) torque 


with а 3/4 inch drive socket and. torque wrench. - 


27. Тһе shaft should not türn more than two degrees. 
8. If there is a grinding noise and/or if the shaft turns 
_ more than two. degrees, {һе converter damper 


assembly, welds, rivets, or reaction hub are 
broken. Replace the torque converter. 


Stator to Impeller Interference Check 


Те Position the front pump assembly on a bench with ` 
the spline end of the stator shaft pointing up (Fig. 


. . 36). a 


2. Mount a converter on the pump with the splines on 
the one-way clutch inner race engaging the mating 
‚ splines of the stator support. The converter hub will 

_ then engage the pump drive gear. 


3. Hold the pump stationary and try: to rotate the 
X. converter counterclockwise. The converter. should 


rotate freely without any signs of interference ог. 


scraping within the converter assembly. ' 


4. If there is:an indication of scraping, the trailing 
edges of the stator blades may be interfering with 
the leading edges of the impeller blades. In such 
cases, replace the converter. | 


Stator to Turbine Interference Check—C6 

гапа AOD Converters ENT 

1. Position the converter “оп the bench front side 
down. dq T 
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HOLDING TOOL 
T77L-7902-R 


TORQUE 
WRENCH 


2222 FREE 
TURNING 


TORQUING TOOL - 
T77L-7902-B OR 
T76L-7902-C 


SPLINED INTO ` 
-STATOR CLUTCH 
INNER RACE 


D73942B . ` 


2. Install a front pump assembly to engage the mating - 
splines of the stator support and stator, and pump 
drive -gear lus. — 22 | 


3. Install the input shaft, engaging the splines with the | 
turbine hub (Fig. 37). | Ж 


224. Hold the pump stationary and attempt to rotate the 


turbine with the input shaft: The turbine should 
rotate freely in both directions without any signs of 
interference ог. scraping ‘noise. | | | 


5. Ifinterference exists, the stator front thrust washer 
‚ may Бе worn, allowing the stator to hit the turbine. 
In such cases, the “converter must be .replaced. . 


... Check the converter crankshaft pilot for nicks or 
damaged ‘surfaces that could cause interference 
when installing the. converter into the crankshaft: 
Check the converter front pump drive hub for nicks 
or sharp edges that would damage the pump seal. 


Pinion Carriers 


C6 and AOD ` 


Individual parts of the planet carriers аге not 
serviceable. - 1 a | Ж. 


1. Check the pins and shafts т the planet assemblies ` 
for loose fit апа/ог complete disengagement. Use 
‚ а. new. planet -assembly if either condition exists. . 
Before installing a planet assembly, the shaft . 
retaining pins should be checked for adequate 
Staking. № necessary, restake the pins before 
installation. When restaking, the retaining pins | 
‘must not be driven into the carrier any further than ` 
.1.01mm (0.040 inch) below the surface of the 
_ сатег.. . .- 2d г pO з x 


22. ‘Inspect “the pinion gears for damaged . or 


. excessively worn teeth. 
3. - Check for free rotation of the pinion gears. 
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TORQUE 
WRENCH 


_ 3/4 INCH 
/ SOCKET 


TORQUE ADAPTER 
TURNING TOOL 
T83L-7902-A1 


PILOT GUIDE TOOL 
T83L-7902.A2 


š Я а SIL. P». 


P = `` q 
rrr) 
ГА 


з CONVERTER 


HOLDING FIXTURE TOOL 
Т831.7902А3 . 


FIG. 35 Converter Damper/Hub Weld Check—AOD 


CONVERTER 
ASSEMBLY 


| d (4) 
. support ЗНАЕТ Ü 7 
ФГ 


FRONT PUMP - 
AND STATOR 





FIG. 36 Stator to Impeller Interference Check . 
Stator Support | 


C6 and AOD 
1. Inspect the stator support panes for burrs and 
wear. 


2. Check the oil ring grooves in the stator support for. 


nicks, burrs or damaged edges. 


3. Check the front and rear bushings of the stator 


support for wear or Scorn: 
Case 


Inspect the case for "S and stripped threads. : 


Inspect the gasket surfaces and mating surfaces for 


burrs. Check the vent for obstructions, and check all `` 


. fluid passages for: ‘obstructions and leakage (Figs. 15, 
16 and 17). | 


Inspect the case bushing for scores. Check all. 


parking Шы ран» for wear or damage. 
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INPUT SHAFTS. 


FRONT PUMP 
AND STATOR ‹ 
SUPPORT SHAFT. 


‚ CONVERTER 
* ASSEMBLY 





| РЮ. 37 өлі to Turbine Interference Check—C6 and 


4 


№ a transmission case thread is damaged, service kits 


. тау be purchased from local jobbers. To repair а 


damaged thread, the following procedures should: be 
carefully followed. | 


21. Drill out the damaged threads using the same drill 


- size as the thread outside diameter. For 


example, use a 5/16 inch drill for 5/16-18 thread. | 
2. Select the proper special tap and tap the drilled 


hole. The tap is marked for the size of the thread 
being repaired. Thus, the special tap marked 5/16- 

_ 18 will not cut the same thread as a standard 5/16- 
18 tap. The tap cuts a.thread large enough to 
accommodate the insert, and after the insert is 
installed, the original. thread size (5/ 16-18) is 
restored. 


3. Select the proper coi inserting tool. These tools : 
are marked with the thread size being repaired. `` 
Place the insert on the tool and adjust the sleeve 
to the length of the insert being used. Press the 
insert against the face of the tapped hole. Turn the 
tool clockwise and wind the insert into the hole 
until the insert is 1/2 turn below the face. 


4. Working through the insert, bend the insert tang 
straight up and down until it breaks off at the notch. 


5. Improperly installed inserts can be removed with 
the extractor tool. Place the extractor tool in the 
insert with the blade resting against the top coil 1/7 
4 to 1/2 turn away from the end of the coil. Tap the ` 
tool sharply with a hammer until the blade cuts into | 
the insert. Exert downward pressure on the tool 
and turn counterclockwise until the insert is 
removed. PURA 
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SPECIFICATIONS ``. | 5 LN 
VACUUM DIAPHRAGM ASSEMBLY SPECIFICATION ` | MM. 
FRUI | Throttle Valve Rod # 


| MAD "|. О7АР-7А337-АА . | Part No. Stamped C4AP-A |. 1677-1667 | No Color 


= —— —] DIAP-BA | 1.727-1.717 | Purple E 
| [Ао |. РЕ | 1 Green Stipe | D3AP-DA | 1.611-1.601 | Yellow Daub 
D4TP-7A377-BA | 1 Black Stripe | ОЗАР-ЕА 1.644-1.634 | Blue Daub 
# Selective fit rods 


| 5 ОЗАР-СА 1.710-1.700 White Daub 
E | x - ur D8AP-AA -~ 1694-1684 | Brown Daub 
ЗАО — Single Area Diaphragm - | 


S-SAD — Super Single Area Diaphragm e kn | w | y^ | е y 3 
HAD — Ы de EONO | ane и 4020 w^ o та е E "m CD2948-2E . 





AUTOMATIC TRANSMISSION REFILL CAPACITY — ~ C5, C6 AND AOD AUTOMATIC MADSEN | | 
| | _ Approximate Refill Capacity. 


Transmission | _ | | _ 
T Type | US . Imperial Liters 
SU дыз | : Quarts | Quarts 


E-150 — E-250 — E-350 A .'^'. | 49L (300 CID) 1-6 
x ов poe SD | 5.0L (302 CID) V-8 
5.8L (351 CID) V-8 
7.5L (460 CID) V-8 
| ds № 6.91. Diesel 
Ғ-150 — Ғ-250 — F-350 |] |. 5 . , | 4.9L (300 CID) 1-6 
(4x2) | 5.0L (302 CID) У-8 
| 2 | | 5.8L (351 СІ) V-8 
7.51. (460 CID) V-8 
X MALAE | c | 6.91. Diesel | 
Ғ-150 — F-250 — F-350 | | . | 491 (300 СІП) 1-6 
(C (4х4) TE | Mu" 5.0L (302 CID) V-8 
EE D d 0005.5 7 | 58L (351 CID) V-8 
7.51. (460 СІ) V-8 > 
6.91. Diesel 


| 4.9L (300 CID) 1-6 
5.0L (302 CID) V-8 
| 5.8L (351 CID) V-8 


E-150 — - Е-250 ` o -o  AOD@: 0 5.0L (302 CID) У-8 ` 
F-150 — Е-250 ° . ` D | 4.9L (300 CID) 1-6 - 
(4х2) (4x4) . qut ow C з. " o 
` Bronco: (4x4) | ' "T Е г. 1 
(Approximate dry capacity, includes Ы and ines. Fluid level indicator dowd be used to determine actual fluid requirements and fluid specifications. | 
Check level аќ потта! operating temperature. DO NOT OVERFILL. . 


If it is necessary to add or Teplace fluids, use only fluids which have been certified by the supplier as meeting с one of s Ford Motor Р specications | 
shown below: 


_ @Use Automatic Fluid-Motociaft MERCON® Multi-Purpose Transmission Fluid XT-2-QDX ог ООХ Бер месібен ы Ww а CD2928-2K 
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TORQUE-CONVERTER END-PLAY 












| Á— à | New or Rebuilt Converter | | Used Converter | | 
| su | omm — | im | 


AOD (Automatic Overdrive) — 0023 Мах 


STALL SPEED SPECIFICATIONS 














Vehicle Application | 
F150/250/350 

| E150/250/350 

Bronco 

F150/250 


E150/250. 
Bronco 


F150/250/350 - 
E150/250/350 





E-Series | 
«ЭСЕН 
F-Series/Bronco (4x2, 4х4) | 5.0L EFI AOD 


5. 


SPECIAL SERVICE TOOLS "ші 
[mone | Dial пасаг win Brackety — — 
| Toot-7000-DE | 

| T82L-7006-A | 





Air Nozzle Assembly | | 


Teme 
179.900. 
T77-7902R | Convener Cinch Holding Tool — 
17779028 
Тал ” 
тв. 
ТЕЗ 790241 _ 
таз 7000-42 
ті: rong рио 
TeOL-770008 | Servo Piston пато]. 


Т83Т-7В200-АН . VRV (Vacuum Regulator Valve) Adjustment 
Gage Block — C6 | 


+ 
% Е 
















ROTUNDA EQUIPMENT | | | 

е Description — — — — 
[олоюн | Torque Converter Leak Tesar | 
олоюн [юлт — 


Vacuum and Pressure Tester 
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SECTION 17-02 Shift Control Linkage 





PAGE 


SUBJECT 
‚ ADJUSTMENTS 
Automatic o namsson Manual Page 
Adjustments ........................... 17-02-1 
Neutral Start Switch Adjustment—C6 E 17-02-1 
DESCRIPTION AND OPERATION ......... .... 17-02-1 
DIAGNOSIS AND TESTING .................. 17-02-1 
` REMOVAL AND INSTALLATION 
Manual Shift Linkage Grommet ............ 17-02-2 


VEHICLE APPLICATION 


Bronco, E-150—E-350, F-150—F-350 (4x2) (4x4), arid 
F-Super Duty Chassis Cab and Motor Home Chassis, 
Vehicles Equipped with Automatic Transmissions. 


DESCRIPTION AND OPERATION 


The transmission shift control linkage transfers the | 
selected transmission operating mode from the selector . 


lever to the transmission. The indicated transmission 


position on the steering column is transferred to a shift . 


ever on the bottom of the steering column. The shift rod 
transfers this position through the bell crank assembly 
to the control rod. The control rod transfers the 
indicated position to the transmission assembly. 


For information on the steering column, refer to 
Section 13-06, Steering Column-Shift Rod within Tube. 
DIAGNOSIS AND TESTING 


Refer to Section 17-01, General Automatic 
Transmission Service for diagnosis and testing 
procedures and Section 17-09, E4OD, Automatic 
Transmission. Є 


ADJUSTMENTS 


Perform the transmission control linkage adjustments ` 


in the order in which they appear in this Section of the 
manual. Before the linkage is adjusted, the shift lever 
indicator flag must be checked as detailed in Section 


13-06, Steering Column Shift Rod within Tube and ` 


Section 13- 07, Steering Column—Stripped Chassis 
Models. Be sure the engine idle speed and anti-stall 


dashpot are properly adjusted Refer to the Engine/ . 


Emissions Diagnosis Manual for the procedure. 


Automatic Transmission Manual Linkage 
Adjustments 


h. 


the steering column in the D (DRIVE position) for 
C6 applications and in the @ (OVERDRIVE 
position) for AOD applications, and hold against 
the D or @ stop by applying an eight pound weight 
to the selector lever knob. 


m 


Loosen the shift rod adjusting nut at point A (Figs. 
1-7) 
3. Shift the manual lever at the transmission into the 


D (DRIVE) position or (б) (OVERDRIVE) position, 


With the engine stopped and the parking brake 
applied, place the transmission selector lever at - 


SUBJECT - | | " PAGE 
REMOVAL AND INSTALLATION (Cont'd) | 

Neutral Start Switch—AOD апа ERE — 17-02-4 

Neutral Start. Switch—C6 ............... ... 17-02-2 
SPECIAL SERVICE TOOLS ........... rere 17-02-9 
SPECIFICATIONS ................. ТІСІ 17-02-9 
VEHICLE APPLICATION . WAREN I ERE suicides .17-02-1 





by moving the lever all the way rearward, then 
forward two detents. | | 


4. With the selector lever ánd transmission manual 
lever in the D or @ position, tighten the nut at point 
A to 17-24 N:m (12-18 ft-lbs) torque (Figs. 1-7). 
Use care to prevent motion between the stud and 
rod. M 


5. Remove the eight pound weight f from the steering | 
^ column selector lever knob. 


6. Operate the shift lever in all positions: to make ` 


certain that the manual lever at the transmission is 
in full detent in all gear ranges. Re- ud the 
linkage if required. | 


7. On F-150—F-250—F- 350, F- Super Duty Chassis 
_ Cab, Motor Home Chassis and Bronco, recheck for 
correct operation of the. automatic transmission - 
selector indicator (PRND21) or (PRN(OD1).. Refer 
19 ашы 13-06, Steering Column- Shi Rod within 

ube 


' Under no circumstances will it be permisalbie: 
to adjust linkage in any position other than the 
D position for C6 тамы апа (б) posten 
for AOD applications. 


Neutral Start Switch. Adjustment—C6. 
1. Apply the parking brake. 


2. With the automatic transmission linkage. unen | 
(Fig. В). О the two switch ааста bolts 
‚ (Fig. 8) 


З. -Placé the transmission selector lever in neutral. 
Rotate the switch and insert the gauge pin (No. 43 
` drill shank end) into the gauge pin holes of the 
switch. The gauge ріп has to be inserted a full 
12.308mm (31/64 inch) into the three holes of the 

‚ switch (Fig. 8). | 


4. Tighten the two neutral start switch attaching bolts. 
1о 6.2-8.4 М-т (55-75 іп- Ibs). Remove the gauge 
pin. from the switch. — . | 


5. Check the Я of ihe switch. The back- -up 
lamps should come on when the transmission is in 
reverse. The vehicle -shouid start only with the 
transmission lever in PARK or NEUTRAL. 
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| | ac so" 7. SELECTOR 

Ni» LEVER ` 
ы? Ж c9 C ж 7202 

ROD SHALL | 

ЕХТЕМО КЕ 

| 5.1mm | | | 
(0.20 INCH) ` 

MINIMUM 


ROD CONNECTION TO LEVER 
(TYPICAL 3 PLACES) 


` STEERING ` 
Жж------СОЮШММ 
: ASSEMBLY 


.. BELLCRANK 
> ASSEMBLY 
7C324 


Ті” 'NVIEW Y 
: | 21 | 
POINT 'A' 


‚ МАМ VIEW 









27 SIDERAIL 


GEAR SHIFT 


ROD-7340 SHIFT ARM 


7346 


NUT 
BOLT 


(12-18 FT-LB) 


: (20- 30 FT- LB) 


BRACKET BELLCRANK 


ASSEMBLY 
7C324 


BOLT 


g 605919 


NUT 

| 620468 
727-40 Мет 

J (20-30 FT-LB) 


LEVER me 
7С323 SIDE RAIL 


LUBRICATE ROD END WITH 
MULTI-PURPOSE LONG-LIFE 
LUBRICANT, CIAZ-19590-B 
(ESA- MIC75-B) OR EQUIVALENT 


. VIEW Y | ` 


LEVER ете 
CONTROL вор “" = 
7A024 | 





` ` INDICATOR FLAG 





ADJUSTMENT BAR 


VIEW Z 


07878-2А | 


FIG. 1 C6 Automatic Transmission—Shift Linkage Adjustment—F-150—F-350, Bronco: ` 


REMOVAL. AND INSTALLATION _ 


` Manual Shift Linkage Grommet 


The automatic transmission linkage systems make 
use of a polyurethane plastic grommet to connect the 
various rods, levers and adjusting stud. Whenever a rod 
is disconnected from a grommet type connector, the old 
grommet must be removed and a new one installed. 
Remove and install the grommet as follows: 


1. Place the lower jaw of the Shift Linkage Insulation 


Tool, T67P-7341-A or equivalent between the lever 


and the rod (Fig. 9). For areas with limited space, 
use Shift Linkage Grommet Remover, T84P-7341- 


A or equivalent for removal of the grommet (Fig. . 


10): Position the stop pin against the end of the 
control rod (Fig. 9) and force the rod out of the 
grommet. Remove the grommet from the lever by 
cutting off the large shoulder with a sharp knife. 
The grommet must be removed from the lever 
and a new one installed each time the rod is 
disconnected. 


2. Adjust the stop pin to 12.70mm (1/2 inch) and coat ` ` 
grommet with Long-Life - 
C1AZ-19590-BA (ESA-M1C75-B) ог 
equivalent. Place a new grommet on the stop pin ` 


the outside of the 
-= Lubricant, 


and force it into the lever hole. Turn the grommet 
several times to be sure it is properly seated. 


3. Readjust the stop pin to the height shown in Fig. 9. 
The pin height is determined by the length of the 
rod end which is to be installed into the grommet. If 
the pin height is not adjusted,the rod may be 
pushed too far through the grommet causing 
damage to the grommet retaining lip. 


NOTE: Coat ends of rods with D4AZ-19590-A, Linkage . 
Lube or equivalent before installing in new grommet. 


4. With the pin height properly adjusted, position the 
rod on the tool and force the rod into the grommet 
until the groove in the rod seats on the inner 
retaining lip of the grommet. Рог areas with limited 
space, use Shift Linkage Grommet Replacer, 
T84P-7341-B or equivalent, for grommet 
installation (Fig. 10). 2 


Neutral Start Switch—C6 
Removal 


. 1. Remove the downshift linkage rod return spring at 


the low-reverse servo cover. 


2. Apply penetrating oil, Rust Penetrant and Inhibitor, 
|»..IBZAZ-19A501-A (ESR- М99С56-А) or equivalent to 
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BOLT 


` 7C323 
; 383961 


SELECTOR 
LEVER 


7202 NUT-33773 


I 68-81 N-m 
| (50-60 FT-LB) 


BELLCRANK 


SHIFT ARM 
7346 


INDICATOR 
` FLAG ` 


ADJUSTMENT 
| BAR 


. VIEW A 


STEERING 
COLUMN 
ASSEMBLY 
7200 


~ 


_ BELLCRANK 
ASSEMBLY 


POINT “А” 


жар 


VIEW Y 


SELECTOR 
LEVER 
7202 


STEERING 
COLUMN 
ASSEMBLY. 


SHIFT ARM | 


7346 


“` LEVER 
- CONTROL 
ROD 
7A024 


7200 . 


GEAR SHIFT 
ROD-7340 


`` BELLCRANK 
ASSEMBLY 
7C324 


POINT “А” | 


MANUAL 
| LEVER 
MAIN VIEW. 


ASSEMBLY 


7C324 


SHIFT ARM-7346 —— 


NUT AND WASHER 
383098 

17-24 N:m 

(12-18 FT-LB) 


BOLT 
381673 
27-40 Nem 


(20-30 FT-LB) -/ 


L1— 


GEAR SHIFT 
ROD-7340 


NUT AND WASHER 


383098 
17-24 Nm . 
(12-18 FT-LB) 


BOLT 
. 381673 
27-40 М-т 


CONTROL 
ROD ^ 
7A024 


^ BELLCRANK 
LEVER 
. 76323 


VIEW B 


LUBRICATE WITH MULTI- 
PURPOSE LONG-LIFE 


. LUBRICANT, C1AZ-19590-B 


(ESA-M1C75-B) OR 
EQUIVALENT 

AT ASSEMBLY 

L1 - DAUB ROD END 


BELLCRANK 
ASSEMBLY 
7C324 


NUT 
33773 


| = 68-81 М-т 
q < (50-60 FT-LB) 


BOLT 
383961 


D4716-2C 


SHIFT LEVER 
ASSEMBLY 
7346 


SHIFT ROD 
7340 
"2 POINT "A" ` 


ВЕШ. СВАМК 
- 4 ASSEMBLY 
7С324 


- BOLT 
605545 


j 


— «ге = 


`МОТ-620468 - 
27-40 N-m (20-30`FT-LB) 


LUBRICATION AT ASSEMBLY WITH MULTI-PURPOSE LONG-LIFE 


e 


2^ 


_ LUBRICANT С1А2-19590-В (ESA-M1C75-B) OR EQUIVALENT 


D4717-2D 
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МОТ AND WASHER ` | ARM 
383098 мб, 7346 
Y = 

















17-24 Nem ` i 
(12-18 FT-LB) У 
| 2 ROD 
ХЫ / 7340 


BOLT 
BRACKET 381673 


| . BELLCRANK 
7C431 


ASSEMBLY LEVER 
36324. /7C232 


NUT-33773 
68-81 М-т 
(50-60 FT-LB) 


SIDERAIL 






















‘| LUBRICATE ASSEMBLY | 
WITH MULTI-PURPOSE (1 
LONG-LIFE LUBRICANT L1 
CIAZ-19590-D, (ESA-MIC75-B) 

OR EQUIVALENT | 

L1 DAUB ROD END 
L2 DAUB SHAFT END 





STEERING COLUMN 


// — — ASSEMBLY 








_ .BELLCRANK 
“ASSEMBLY 
7C324 


-y SIDERAIL | 


BELLCRANK . 
ASSEMBLY 


NUT-33773 
68-81 Nem 
(50-60 FT-LB) 
ViEWX ` 
| 04911-20 


FIG. 4 Shift Linkage Automatic Overdrive Transmission (AOD)—E- -150—E-250 ` 


the outer lever attaching nut to prevent breaking 4. Install the outer downshift lever and —Ó nut; 


the inner lever shaft. Remove the transmission . and tighten the nut. Install the downshift linkage | 

downshift outer lever attaching nut and lever.. rod return spring between the lever and retaining 
3. Remove the two neutral start switch retaining bolts clip on the low-reverse servo cover. f 

(Fig. 8). | | 5. Connect the wire multiple connectors. The red 
4. Disconnect the two multiple wire connectors. | connector has to be inserted into the red 


connector and the blue connector inserted into the 


5. Remove the switch from the transmission. blue connector. Check the operation of the switch 


Installation 3 ` installed. The back up lamps should operate only ` 
`’ with the transmission selector lever in REVERSE. 
1. Install the switch on the transmission. Install the The vehicle should start only with the transmission 
two retaining bolts. ` | . selector lever in PARK and NEUTRAL. 


2. With the transmission manual lever in neutral, 
check the location of the switch with the gauge pin. Neutral Start Switch—AOD and E4OD 
Install ТЕ pin (No. 43 drill) into the three gauge For neutral start switch removal and installation 
pin holes (Fig. 8). — - procedures, refer to Section 17-20, Automatic Overdrive _ 
3. Tighten the switch attaching bolts to 6. 3-8.4 Nem · Transmission and Section 17-E4OD, Automatic 
(55-75 in- sr Remove the gauge pin. Transmission. 
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SELECTOR ` 
LEVER 
7202 


| - BELL СААМК 
ВААСКЕТ ‚ ASSEMBLY 
:7С431 7С324 


SS “ 
“ (> 


BELL СВАМК -- 
ASSEMBLY ` : ` 
7C324 | 


CONTROL _— 
ROD ` 
7A024 ас SN 
41" = LUBRICATE ROD END WITH 
` MULTI-PURPOSE LONG-LIFE 
LUBRICANT, CIÁZ-19590-B, . 
ESA-MIC75-B OR EQUIVALENT 


POINT 'А’ ` | тол hae SPS . : МЕМ X 


MAIN VIEW к | z p ea D7879-2A 
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BOLT 

57723 ` 

| 27-40 М-т 

BRACKET (20-30 FT-LB) 

7С431 | 
BELLCRANK 
ASSEMBLY 

SELECTOR 
LEVER 


7202 


SHIFT - 
ARM 


L1 = LUBRICATE WITH MULTI-PURPOSE LONG-LIFE 


LUBRICANT, CIAZ-19590-B (ESA-M1C75-B) ОН. 
EQUIVALENT V o 


VIEW V 


POINT 'A' MAIN VIEW 





FIG. 6 E4OD Automatic Transmission— Shift Linkage Adjustment—E-150—E-350 
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SHIFT ВОО. 
7340-ОН 7A024 


ROD SHALL or: 
EXTEND | 
20 INCH ` 
MINIMUM ` с 
'" ROD CONNECTION TO LEVER 
(TYPICAL 3 PLACES) 








BRACKET 
7C431 ` 


BRACKET 


41-64 Nm ` BOLT 
(30-47 FT-LB) ` N605919 







(16-24 FT-LB) 











; POINT "A" 
BELLCRANK 
ASSEMBLY 
7C324 LEVER ` SHIFT. 


VIEW X 
D7881-2A 


FIG; 7 Е4Ор Automatic Transmission—Shift. Linkage Adjustment—F-Super Duty Motor Home Chassis 


о | NEUTRAL 
GAUGE PIN — START aS 













(NO. 43 DRILL) 
о) CS 

als 

OW (| QALA 





——<  — 


LEVER RETAINING . SS 


BOLTS a 
| 12.30mm ЯҒ 
(31/64 INCH) p= 
FIG. 8 Neutral Start Switch—C6 
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a— STOP PIN 242. (ЕУЕН D ARE En RU д 
вор > Ж 475% (OQ ,,700L . 
| ME T67P-7341-A 

SHIFT INSULATOR ^ | 


| P ii Т67Р-7341-4 | ILo A&A ° 0 7 z ee | 


EM ще ' STOP PIN 
"MANUAL ^ ! : E 

|... LEVER | "n | | 

| к ROD REMOVAL SHIFT INSULATOR 

TOOL T67P-7341-A 


` САОММЕТ- EUM S 


Г stop PIN 


01742-2Е .[ 
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ПАСЕ: а n > P - SPECIFICATIONS. 
GROMMET REMOVER -- 
T84P-7341-A _ | 
TORQUE LIMITS 






Description NN = NEM 
: меша! Start Switch to Case 6.3-8.4 | E 


| `С02322АЕ sis 





~ 


SPECIAL SERVICE TOOLS 


'SPECIAL SERVICE TOOLS M" 
pum ———— Hmm. m 
тата  — 










= SHIFT b / 
ÜINKAGE „у. 
‚ GROMMET p 


`. REPLACER 
. T84P-7341-B 





.С02833-10 i 


FIG. 10 Removing or “Installing Shift Linkage Grommet 
T Space situations) | 
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DESCRIPTION 


Е400 Automatic Transmission 


The -E4OD Transmission is а fully automatic, Е 


electronically controlled, four-speed unit with а three 
. element locking torque converter. The main 

operating components. of the E4OD transmission 
include a converter clutch, six multiple-disc friction 


. clutches, one band, two sprag. one-way clutches 


and a roller one-way clutch which provide for the 
desired function of three planetary gear sets. | 


Transmission gear selection in the (б) range and 
converter clutch operation is controlled by the EEC- 


| - IV control system. Operating conditions are relayed 


to EEC-IV by various sensors throughout the 
vehicle. The EEC-IV compares these conditions 
with electronically stored parameters and logically 
determines the state that the transmission should 
operate at. 


. Transmission Identification Tag 


ASSEMBLY PART 
NUMBER PREFIX ` езет m 
= АМО SUFFIX | | | | SERIAL 


“EQ P- EA 00001057 


III ІШІШІ 


+ 2110 00001057 
























































TRANSMISSION - 
MODEL | 


09250-1А 


"Located on the LH side to the rear of the’ ‘manual | 


level т sensor. 


In the @ range, automatic operation of all four gears 


is possible. The Overdrive Cancel Switch, located 


on the vehicle's dashboard, disables overdrive: | 


operation and Sae automatic operation through 
the first three gears. . 


Manual gear selection is.available in the 1 and 2 


` range. Second gear is commanded when the gear 


selector is in the 2 range and' when downshifted into 
the 1 range at speeds above approximately 56 
Km/h (35 mph) (for diesel-48 Km/h (30 mph). First 
gear is commanded in the 1 range at startups and 
when downshifted into 1 range below approximately. 


56 Km/h (35 mph) (for diesel 48 Km/h (30 mph): 


NOTE: Any reference to Interrnediaté Brake Drum 
and Direct Clutch Cylinder are one and the same. 
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37. 


38. 
39. 


41. 


42. 


45. 
“47. 


>ааьоМм- 


7005 . 
7034 
7086 
7A039-CB 
7A041 
7A040 


. 7A039-DA 


7A039-EA 
7H102 
7A034 
7052 - 


М605802-536 - 


М606569-536 


М605803-536 
7293 
М805312-5100 
78498 
М805331-5 
7Е195 
379581-5 
М805330-5 


70017 
353078-5 
70100 
7А008 
7С155 
76308 
7Ғ282 
N605772-S 
76391 
М805329-5 


> 


`7А100 


М805326-5 
76422 
7А191 
76186-АА 
7G186-BA 
N805328-S 
N805327-S 
7A264-FA 
7A264-GA 
М605902-536- 
7902 
87650-52 
7017 — 
М805260-5 


76379 
71.323 


7А248 
70441 
7А103 
70014 
7Е486 
76402 
7А136 
7N463 
71027 
7М171 


.N605770-S36 ` 
7A434 = 


CASE ASSEMBLY 


VENT ASSEMBLY 


` 


GASKET — EXTENSION HOUSING 
EXTENSION ASSEMBLY (4X2) 

— EXTENSION & BUSHING ASSY. 

— EXTENSION 

EXTENSION ASSEMBLY (4X4) . 
EXTENSION ASSEMBLY (SUPERDUTY) 
BRACKET — WIRING 

BUSHING — EXTENSION HOUSING (4X2) 
SEAL — EXTENSION HOUSING (4X2) 


BOLT — EXTENSION (4X2 BOTTOM) (2 PCS.) M10X1.5X35MM 


BOLT — EXTENSION (SUPERDUTY & 4X4 BOTTOM) (2 PCS.) ` 
M10X1.5X90MM 

BOLT — EXTENSION (TOP) (7 PCS.) M10X1. 5X40MM - 
SENSOR — MANUAL LEVER POSITION 

BOLT ASSEMBLY (2 PCS.) М6Х1.0Х30ММ 

SEAL — MANUAL LEVER 

STUD — CASE TO SOLENOID BODY (1 PC.) M6x1 .0X79MM . 
BALL — RUBBER CHECK (10 PCS.) (2 IN MAIN CONTROL) 
BALL — STEEL CHECK (1 PC.) 

STUD — CASE TO CONTROL ASSEMBLY (4 EGS: ) 
М6Х1.0Х61.25ММ ` 

ЕРС BLOW-OFF SPRING 

EPC BLOW-OFF BALL 

GASKET — SEPARATOR 

PLATE — SEPARATOR 

GASKET — SEPARATOR 

SCREEN — SOLENOID 

PLATE — SEPARATOR PLATE REINFORCING 

BOLT (3 PCS.) М6Х1.0Х16ММ. 

SOLENOID BODY ASSEMBLY 

BOLT — TORX HEAD (9 PCS.) М6Х1 :0х40ММ 

MAIN CONTROL BODY ASSEMBLY | 

BOLT (18 PCS.) M6X1.0X42.5MM 

ACCUMULATOR BODY ASSEMBLY: 

GASKET — ОН. PAN 

FILTER AND SEAL ASSEMBLY (4X2) 


' FILTER AND SEAL ASSEMBLY (4X4) : 


NUT (5 PCS.) M6X1.0 

BOLT (7 PCS.) M6X1.0X66MM 

PAN — OIL (4X2) 

PAN — OIL (4X4) 

BOLT — OIL PAN (20 PCS.) M8X1. 25X12MM 
TORQUE CONVERTER ASSEMBLY ` 

— PLUG — CONVERTER DRAIN 1/8 ІМ- 27. f 
SHAFT — INPUT 

BOLT & WASHER ASSEMBLY — PUMP (9 PCS. ) 
M8X1.25X65MM 

— WASHER — REPLACEMENT (9 РС$. ) 
SEAL RING — TEFLON 


SEAL — CONVERTER НОВ. 

SEAL — SQUARE CUT O.D. PUMP 

PUMP ASSEMBLY 

WASHER — PUMP THRUST 

NEEDLE BEARING ASSEMBLY 

SEAL RING — TEFLON (2 PCS.) 

GASKET — PUMP s 

STUB TUBE ' 
МАСМЕТ — РАМ bd 
PLUG — CONVERTER ACCESS 

BOLT — HEAT SHIELD (2 PCS.) . 


PEAT SHIELD — SOLENOID BODY CONNECTOR #NOT SERVICED 


50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
68. 
59: 
60. 


E4OD EXPLODED VIEW LEGEND. 


7G387 
7A548-JA 
7A548-EA 
7G419 
7N519 
7B070-EA 
N804949-S 
7B442-CA 
7B164-CA 
78437-СА 
N804950-S 
N804951-S : 
N804952-S. 
7670 : 
377300-S 
377155-S 
377135-S 
7G389 
7G381 
7G388 
7G400 
7E031 
7L676 
70008-СА ` 
7A238-CA . 
7A242-AA 
7D037-BA | 
380225-5 ` 


` 7E486 


7G128 
7653 


76382 


76375 


76178 
78421 


:78066-ВВ 


7B164-EA 
7B442-DA 
N804948-S 


` 7B070-CA 
. 76418 ^" 


7A548 
7F225 
78421 


. 76385 


7225 
7Е005 
7Е224 


. 7B070-DB 


76033 


. ` 71326 


7D429-A 
7B066-CA : 


. 7F219 


7B442 
7B437 


· N805310-S101. 
N805311-S101 . 


70034 


70028 
7Е221 


* SERVICED ІМ KITS ONLY 


SEAL — INNER 
‚ SEAL — OUTER 
PISTON 


RING — PISTON APPLY 


‚ PLATE — COAST CLUTCH EXTERNAL SPLINE 
‚ PLATE — COAST CLUTCH PRESSURE 


.. RING — RETAINING 


COAST CLUTCH CYLINDER ASSEMBLY 


SPRING — PISTON RETURN 
RING — RETAINING 


PLATE — COAST CLUTCH INTERNAL SPLINE 


RING — RETAINING (SELECTIVE FIT) 
RING — RETAINING 

RING — RETAINING 

GEAR — OVERDRIVE SUN 


RING — RETAINING (OUTER RACE TO OVERDRIVE RING GEAR) 
RING — RETAINING (OVERDRIVE OWC TO OUTER RACE) 
RACE — OVERDRIVE ONE WAY CLUTCH OUTER 
CLUTCH ASSEMBLY — OVERDRIVE ONE WAY 

RACE — OVERDRIVE ONE WAY CLUTCH INNER 
WASHER — THRUST 

CARRIER ASSEMBLY — OVERDRIVE PLANETARY 

— CARRIER 

— PLANET GEARS (4 PCS.) 

— PLANET SHAFTS (4 PCS.) 

— THRUST WASHERS (8 PCS.) 

— NEEDLE BEARINGS (80 PCS.) 

— RETAINING PINS (4 PCS.) 

— NEEDLE BEARING ASSEMBLY 

NEEDLE BEARING ASSEMBLY 

GEAR — OVERDRIVE RING. 


‚ CENTER SHAFT. 


RING — RETAINING (CENTER SHAFT ТО OVERDRIVE RING 
GEAR) | 
NEEDLE BEARING ASSEMBLY 


` RING — OVERDRIVE RETAINING 


PLATE — OVERDRIVE CLUTCH PRESSURE 

PLATE — OVERDRIVE CLUTCH INTERNAL SPLINE 
PLATE — OVERDRIVE CLUTCH EXTERNAL SPLINE 
RING — RETURN SPRING RETAINING 

SPRING — OVERDRIVE RETURN 

PISTON — OVERDRIVE 


-.БЕДІ — OVERDRIVE OUTER 
“ЗЕДІ. — OVERDRIVE INNER (SAME AS INTERMEDIATE INNER) 


RING — INT./O.D. CYLINDER RETAINING 


г CYLINDER — INTERMEDIATE/OVERDRIVE 


SEAL — INTERMEDIATE INNER 
PISTON — INTERMEDIATE: | 
SEAL — INTERMEDIATE OUTER 


SPRING — INTERMEDIATE RETURN 


. SUPPORT ASSEMBLY — CENTER 


WASHER — THRUST 


` ` ` SEAL — DIRECT CLUTCH CAST IRON (2 PCS.) ` 


PLATE — INTERMEDIATE CLUTCH APPLY = 
PLATE — INTERMEDIATE CLUTCH INTERNAL SPLINE 

PLATE — INTERMEDIATE CLUTCH EXTERNAL SPLINE 

PLATE — INTERMEDIATE CLUTCH PRESSURE 

BOLT — CYLINDER HYDRAULIC FEED (1 PC.) M10X1.5X24MM 
BOLT — CENTER SUPPORT HYDRAULIC FEED 
(2 PCS.) M12X1.75X31MM 

BAND ASSEMBLY ` 

SPRING — SERVO RETURN 

PISTON ASSEMBLY — SERVO 


С09252-2А. 


(penunuo2) NOI.LdIHOS3Q 


t-60-¿L 


uoissiusue4J оцешоту GOr3 ` 





ӯ-60-21 


G3A213S321 $1н©ч TIV 
2502 “ONI мунучо JAYA 


100. 
101. 
“102. 
“103. 


104. 
105. 


107. 
108. 


109. . 
110. 
111.: 
112. 
113. 
7114. 
115. 


116. 
117. 
118. 
119. 
120. 
121. 


122. 
123. 
124. 
125. 
126. 
127. 
128. 
129. 
130. 


2131. 


` 132. 
133. 


_ 135. 
136. 
137. 


138. 
139. 


141. 


% жож ж ж 


70027 
М660246-5 
76380 
7Е271 


76401 
70044 
7А548-СА 
7А548-ЕА 
7А262 
7А258 
375393-5 
7Е220 
76298 
№804817-5 
70428 


7B164-GA : 


7B442-FA 
7B066-BA 
377126-S 
377127-S. 
377128-S 
377437-$ 
377444-5 
70019 
7F374 
70424 
7Е244 ` 
7А548 
7А262 
7A258 ` 
375393-S - 


 7E220 


7D256 
7B070-AA 
377127-S 
7B066-AA 
7E457 
7B442-FA 
7E311-AA 
7В066-ВА : 
377127-S 
377437-S 
377444-S 
386841-S 


. 386842-S 


7D090 . 


`377132-$ 


70393 
70392 
7Е078 
70423 
7А398 
70055 
70008-АВ 
7A238-AA 
7A242-AA 
7D037-CA 
380225-S 
7F078 
7D063 ` 
7D064 
7D066 


E4OD EXPLODED VIEW LEGEND .(CONTINUED) 


‘PLATE — SERVO COVER 


RING — SERVO RETAINING 


RACE — INTERMEDIATE ONE WAY CLUTCH OUTER 


CLUTCH ASSEMBLY — INTERMEDIATE 
ONE WAY 

WASHER — THRUST (LG. DIA.) 

DRUM ASSY. — INTERMEDIATE BRAKE 
SEAL — INNER 

SEAL — OUTER 

PISTON ASSEMBLY 

— PISTON 

— CHECK BALL (7/32 INCH DIA.) 

— BALL. RETAINER 

SPRING — PISTON RETURN 

RING — SPRING RETAINING . 
WASHER — THRUST (SMALL DIA.) 
PLATE — DIRECT CLUTCH INTERNAL SPLINE 


_ PLATE — DIRECT CLUTCH EXTERNAL SPLINE 


PLATE — DIRECT CLUTCH PRESSURE 
RING — RETAINING (SELECTIVE FIT) 
RING — RETAINING 

RING — RETAINING 

RING — RETAINING 


`: RING — RETAINING 


SEAL RING — TEFLON (2 PCS.) 
NEEDLE BEARING ASSEMBLY 


CYLINDER — FORWARD CLUTCH ASSEMBLY ` 


SEAL — INNER 

SEAL — OUTER 
PISTON ASSEMBLY 

— PISTON 

— CHECK BALL 

— BALL RETAINER 
RING — PISTON APPLY 


` SPRING — PISTON RETURN 


RING — RETAINING (FOR RETURN SPRING) 
PLATE — FORWARD CLUTCH PRESSURE 
SPRING — CUSHION 

PLATE — FORWARD CLUTCH EXTERNAL SPLINE 
PLATE.— FORWARD CLUTCH INTERNAL SPLINE 
PLATE — FORWARD CLUTCH PRESSURE 

RING — RETAINING (SELECTIVE "Hr. 

RING — RETAINING 

RING — RETAINING 

RING — RETAINING 

RING — RETAINING | 

WASHER — PLASTIC THRUST 


RING — RETAINING 


HUB — FORWARD 


GEAR — FORWARD RING 

NEEDLE BEARING ASSEMBLY 

WASHER — THRUST 

CARRIER ASSEMBLY — FORWARD PLANETARY 
— CARRIER 

— PLANET GEARS (4 PCS.) 

— PLANET SHAFTS (4 PCS.) 

— THRUST WASHERS (8 PCS.) 

— NEEDLE BEARINGS (68 PCS.) 

— RETAINING PINS (4 PCS.) 

NEEDLE BEARING ASSEMBLY 

GEAR — FORWARD/REVERSE SUN ASSEMBLY 
INPUT SHELL 

WASHER — THRUST 


168. 
169. 
170. 
171. 
172. 
173. 
174. 
174A. 
175. 
176. 
177. 
178. 
179. 
180. 
181. 
182. 
183. 


377300-S 
N805207-S 
7D408 | 
7B442-EA 
7E312 


` 377155-5 


70423 
70006 
70007 
70008-ВВ 


‚ 7A238-BA 


7А242-ВА 
70037-СА 
380225-5 
70423 
387031-5 


7А153 

70164 
377132-5 . 
E7AP-7E193-AA : 
E7TP-7E193-AA 
E7AP-7D390-AA 
E7TP-7D390-AA 
7E392 

7190 

377135-S 
7E194 

7E413 

7D171 

7F153 

7D404 

7D403 

7D402 

7D167 

7B368 

7A233 
7060-AA 
7060-CA 
387035-S 
7D070 
387640-S 
7A441 
N805232-S 
7D419 
N805261-S190 
7G101 

7A256 

7341 

7B210 

7A115 
М800287-536 
7E332 
N805503-S 
70410 
87034-94 
7A228 

7A020 


s NOT SERVICED 
* SERVICED IN KITS ONLY 


RING — RETAINING 

RING — RETAINING 

PLATE — REVERSE CLUTCH PRESSURE 

PLATE — REVERSE CLUTCH EXTERNAL SPLINE 
PLATE — REVERSE CLUTCH INTERNAL SPLINE 
RING — RETAINING E | 
WASHER — THRUST 

CARRIER ASSEMBLY — REVERSE PLANETARY 
— CARRIER ` 

— PLANET GEARS (4 PCS.) 


’ — PLANET SHAFTS (4 PCS.) 


— THRUST WASHERS (8 PCS.) 

— NEEDLE BEARINGS (84 PCS.) 

— RETAINING PINS (4 PCS.) 

WASHER — THRUST 

RING — RETAINING (FOR OUTPUT SHAFT) 
(1-1/2 IN DIA.) 


GEAR — REVERSE RING 


HUB — OUTPUT SHAFT . 


. RING — RETAINING 


REVERSE HUB AND CLUTCH ASSY (4x2) 
REVERSE HUB AND CLUTCH ASSY (4X4) 

— HUB ASSEMBLY (4X2) 

— HUB ASSEMBLY (4X4) 

— SPRING ASSEMBLY | 

-- ROLLER — OVERRUNNING CLUTCH 

— RING — RETAINING (2 PCS.) | 


‚ — BUSHING — OVERRUNNING CLUTCH . 


NEEDLE BEARING ASSEMBLY. ` 
RACE — LOW/REVERSE ONE WAY CLUTCH INNER 
SPRING — PISTON RETURN `. 


SEAL — INNER s . 
SEAL — OUTER | 
PISTON 


BOLTS (5 PCS.) 5/16 IN-24 (ONE WAY CLUTCH TO CASE) 
WASHER — THRUST и 

PARKING СЕАА 

ООТРОТ SHAFT ASSEMBLY (4х2) | 

OUTPUT SHAFT ASSEMBLY (4X4) 

RING — RETAINING (1-9/16 IN DIA.) 

SPRING — PARKING PAWL RETURN 


, PIN — PARKING PAWL 


PARKING PAWL 


.BOLT AND WASHER ASSEMBLY (2 PCS.) 


PLATE — PARKING ROD GUIDE 

BOLT (1 PC.) 

ABUTMENT — PARKING PAWL ACTUATING 
LEVER ASSEMBLY — MANUAL CONTROL 
INSULATOR E 

PIN — MANUAL LEVER RETAINING 

LEVER — INNER DETENT 

NUT — INNER DETENT LEVER M14X1.5 HEX 
SPRING ASSEMBLY — MANUAL VALVE DETENT 
BOLT — HEX FLANGE HEAD M6X1.0X16.5MM 


~ ROD ASSEMBLY — PARKING PAWL ACTUATING | 


O-RING FILLER TUBE 
TUBE ASSY. — OIL FILLER 
INDICATOR ASSY. — OIL LEVEL 


CD7886-2A 


5-60-21. 
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5-60-21 
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E4OD Automatic Transmission 


17-09-6 





DESCRIPTION (Continued) . 


Thrust Washer and Needle Bearing locations 


. 7G400- 76128 


7F374 








Í | С == 
4 Ha (19 Pp 





70014 
7E486 
7G400 
76128 
76178 
71326 


70428 
7F374 


7F078 
70090 
70423 
7Е413 
78368 





ВА5Е МОМВЕН5 


76401 . 


NEEDLE BEARING - 
THRUST WASHER - 
NEEDLE BEARING — 
NEEDLE BEARING — 
THRUST WASHER - 
THRUST WASHER - 


“THRUST WASHER - 


NEEDLE BEARING - 


. NEEDLE BEARING - 


THRUST WASHER - 
THRUST WASHER - 
NEEDLE BEARING - 
THRUST WASHER - 





Е400 AUTOMATIC TRANSMISSION - 


TORQUE 
CONVERTER 


CONVERTER 
LOCK-UP 


PLATE OVERDRIVE 


PLANETARY 
mmm 
| == D 
í 


ose. 
sman 
awe, 
е е 


<. 

` 
- 
= 
= 
š 
г“ 

E 

J 

` 


LINKAGE 
. BOSS : 


LINE PRESSURE : 
TAP 


о FORWARD. 
PLANETARY 
ASSEMBLY 


MANUAL 
LEVER 


REVERSE 


|. DESCRIPTION 
THRUST WASHER - 
















PUMP SUPPORT 

SUN GEAR | | 
OVERDRIVE PLANETARY CARRIER 
CENTER SHAFT 

CENTER SUPPORT 

CENTER SUPPORT | 
INTERMEDIATE ONE-WAY CLUTCH 
INTERMEDIATE BRAKE DRUM `. 
FORWARD CLUTCH (PLASTIC) 
CYLINDER | 


SUN GEAR 

FORWARD CLUTCH HUB 
PLANETARY CARRIER 
OUTPUT SHAFT HUB 


OUTPUT SHAFT 09253-2А ` 


` 


PLANETARY 


ASSEMBLY 


_. PARKING 
ASSEMBLY ` ` 


: MANUAL 
LEVER 
POSITION 





SENSOR 


D9279-2A 
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17-09-7 | | E4OD Automatic Transmission 17-09-7 


DIAGNOSIS AND TESTING | 


Diagnosis and testing -has been divided into three 
Sections; General, Condition/Cause Chart, and 
Electrical. The recommended procedure for 
diagnosis of any observed condition is spelled out in 
the Condition Cause Chart.. | 


General. Diagnosis and 1 Testing 
Fluid Level Check | 


Room Temperature Fluid Level Checking 
Procedure—Pre-Delivery | 


The automatic transmission is designed to operate: 


with the fluid level between the ADD and FULL mark 
on the dipstick at an operating temperature of 65?C - 
77°C (150*F - 170°F). Fluid level should be checked 
under these temperatures. Obtain the operating 
temperature by EL 24-32 km (15- 20 ЭШЕН in city 
traffic. 


Operating Temperature—65°C - 77°C (150°F - 

170°F) 

1. With transmission іп PARK, engine at curb idle 
rpm, foot brake applied and vehicle on level 


surface, move the transmission selector lever 


through each range. Allow time in each range to 


engage transmission, return to PARK, and 
apply parking brake. Do not turn off the / 


engine during the fluid level check. 


Clean all dirt from the transmission fluid dipstick 
cap before removing the dipstick from the filler 
tube. 


Pull the dipstick out of the tube, wipe it clean, 
and push all the way back into the tube. Be 
sure it is fully. seated. 


Pull the dipstick out of the tube again aie check 
fluid level. Fluid level should be. between the 
| Dos and FULL mark. 


FLUID LEVEL АТ. | 
` OPERATING TEMPERATURE 
— 66°С TO 77°С (150°F TO 

170°F) 


FLUID LEVEL AT. 
ROOM TEMPERATURE 


ИС. | 21°C ТО 35°С (70°F ТО 
DO NOT РА — 96%) 


DRIVE MARK 


D7423-1A 


NOTE:.The fluid level indication on the dipstick will 
be different at operating and room temperature. For 
the correct fluid level reading on the dipstick, follow 

the appropriate instructions as outlined. 


CAUTION: Before adding fluid, be sure that the 
correct type will be used. Using a fluid other 

than Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid (Ford Part No. 
E4AZ-19582-B) and Ford Specification ESP- 
M2C166-H or equivalent, could result in 
transmission malfunction and/or failure. | 


ІІ necessary, add enough fluid through the filler 
tube to raise the level to the correct position. Do 
not overfill the transmission as this will result in 
foaming, loss of fluid through the vent, and 
possible transmission malfunction: Remove 
excess, if overfilled. 


Install the dipstick, making sure it is fully 
seated in the tube. 


High or Low Fluid Level 


A fluid level that is. too high will cause the fluid to 
become aerated. Aerated fluid will cause low control 
pressure, and the aerated fluid may be forced out 


` the vent. 


A fluid that is too low will affect transmission 


. operation. Low level. may indicate fluid leaks. that 


could cause transmission damage. 


Fluid Condition Check 


. .Маке the normal fluid level check as outlined. 


. . Observe color and odor of the fluid. It should 
red; not brown or black. Odor may indicate 
overheating condition, clutch disc or band 
failure 


Use an absorbent white facial tissue and wipe 
the dipstick. Examine the stain for evidence of 
solids (specks of any kind) and for antifreeze 
signs (gum or varnish on dipstick). 


‚Н specks are present in the fluid or there is 
evidence of antifreeze, the transmission oil pan 
must be removed for further inspection. If fluid 
contamination or transmission failure is 
confirmed by further evidence of coolant or 
_ excessive solids in the transmission oil pan, the 
-transmission must be disassembled and 
completely cleaned and serviced. This includes 
cleaning and flushing the torque converter and 
.transmission cooling system. During . 
disassembly and assembly, all overhaul checks. 
and adjustments of clearances and end play 
must be made. After the transmission has been 
serviced, all diagnostic tests and adjustments 
listed in the Diagnostic Charts must be 
completed to ensure that the prooem has been 
corrected. | 


Fluid Leakage Checks 


Check the vehicle speed sensor and SpSadonieior 
cable connection at the transmission. Replace the 
rubber seal if necessary. 





DAVE GRAHAM INC. 2012 
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17-09-8 
DIAGNOSIS AND TESTING (Continued) 


Leakage at the transmission oil pan gasket often 
can be stopped by tightening the attaching bolts to 
specification. If necessary, replace the gasket. 7 


If leakage is found by the solenoid body connector, 
refer to In Vehicle Service under Valve Body and 
Intermediate Band Servo in this Section. Replace 
O-ring on the connector snout of the solenoid body 
assembly as outlined. 7 | 


Check the fluid filler- tube connection at the 
transmission case. If ааа is found here, install a 
new stub tube. 


Check the fluid lines and fittings between the : | 


transmission and the cooler.in the radiator tank for 
looseness, wear, or damage. If leakage cannot be 
stopped by tightening a fluid line tube nut, replace 
the damaged parts. Refer to Oil Cooler and Steel 
Lines. When fluid is found to be leaking between the 


case and the cooler line fitting, tighten the fitting to | 


maximum specification. Do not try to stop the fluid 
leak by increasing the torque beyond 
specification. This may cause damage to the 


case threads. If the leak continues, replace the’. 


cooler line fitting and tighten to specification: The 
. same procedure should be followed for fluid leaks 
between the radiator cooler and cooler line fittings. 


Check the engine coolant in the radiator. If 


transmission fluid is present in the coolant, the 


_ cooler in the radiator is probably leaking. 


The cooler can be further checked for leaks by 
disconnecting the lines from the cooler fittings and 


applying 345-517 kPa (50-75 psi) air pressure to the ` 


fittings. Remove the radiator cap to relieve the 
pressure buildup at the exterior of the oil cooler tank. 
If the cooler is leaking and/or will not hold pressure, 
replace the cooler. 


If leakage is found at the manual lever shaft, replace 
the seal. 


' When a converter drain plug leaks, remove s the drain 
plug. Coat the threads with Pipe Sealant Teflon® 
D8AZ-19554-A or equivalent and install drain теріне. 
Tighten to specifications. 


Check for fluid leaking from. the and of extension 
housing. Leakage may result from damaged seal, 
missing garter spring or worn extension bushing. 
Replace seal assembly: and/or bushing as 
necessary. 


‚ Oil soluble aniline or ‘fluorescent dyes шейн аї 

{һе rate of 2.5ті (1/2 teaspoon) of dye power to 
0.23! (1/2 pint) of transmission fluid һауе proven 
helpful in locating thë source of fluid leakage. Such 
dyes may be used to determined whether an engine 
oil or transmission fluid leak is present, or if the fluid 
in the oil cooler léaks into the engine coolant 
system. А black light must be used with the 
- fluorescent dye solution. 


E4OD Automatic Transmission 


Fluid Leakage in Converter. Area 


In diagnosing and. correcting fluid. leaks in the 
converter area, use the following procedures to 
locate the exact cause of the leakage. Leakage at 
the front of the transmission as evidenced by fluid 
around the converter housing, тау һауе. several 
sources. By careful observation, it is possible in 
many instances, to pinpoint the source of the leak 


. before removing the transmission from the vehicle. 


The paths which the fluid can take to reach the 
bottom of the converter housing are as follows: 


Possible Converter Area Leak Points 
CRANKSHAFT | ` CONVERTER 
. LEAK... IMPELLER SEAL 


„= — = = е- = = = = = == 


іше” 
| 


o © е» є 


К 
d 


TORQUE CONVERTER | 
STUD LEAK Ж, 


4 
i 
4 
4 
I 


PUMP SEAL 
LEAK 


_ D9131-1A 


. Fluid leaking by the converter impeller hub seal . 
: lip will tend to move along the converter 


impeller hub and onto the back of the impeller |. 


housing. Except in the case of a total seal 
failure, fluid leakage by the lip of the seal will be 
deposited on the inside of the converter 
housing only, near the outside diameter of the 
housing. 


Fluid leakage by the outside diameter of the 
converter hub seal and the case will follow the 
same path which the leaks by the inside 
diameter of the seal follow. “ 


Fluid leakage from the converter to the flywheel 
stud weld will appear at the outer diameter of 
the converter on the back face of the flywheel, 
and in the converter housing only near the 
flywheel. If a converter-to-flywheel stud leak is 
suspected, remove converter - and pressure 
check as outlined. 


Fluid leakage from the pump will flow down the 

back of the converter housing. Leakage may be 

from loose or missing pump bolts, torn or 
_ damaged pump to case gasket and/or a worn 
. pump bushing. Я 
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E4OD Automatic Transmission 


DIAGNOSIS AND TESTING (Continued) 


5. 


Engine ой leaks ` are: sometimes рану 
diagnosed as transmission pump seal leaks. . 


The following areas of possible leakage should 


also be checked to determine if engine oil 


leakage is causing the problem. 


a. 


Léakage at the rocker arm cover may allow 


- Ой to flow over the converter housing ог ` 

seep down between the converter housing | - 
. and cylinder block causing ой to be present 

-. in or at the bottom of the converter housing. 


Oil gallery plug leaks will allow oil to flow | 
down the rear face of the block to the |. 
converter housing. | 


Leakage at the crankshaft seal will work 


© back to the flywheel, . апа then into the 


converter housing. 


The following procedures should be used to 
determine the cause ot the ipd before 
service is made. 


a. 


Remove the transmission dipstick and note | 
the color of the fluid. Original factory fill fluid 
is dyed red to aid in determining if leakage 
is from the engine or transmission. Unless a - 
` considerable amount of makeup fluid has . 


.. been added or the fluid has been changed, 


E transmission. Observe the front of the · | | 
‘flywheel, back of the block (т as far as 


the red color should assist in pinpointing | 


{һе leak. 


Нетоуе the converter housing cover. 
_ Clean off any fluid from the top and bottom 
of the converter housing, front of the 
transmission case, and rear face of the 


engine and oil pan. Clean the converter 
area.by washing with suitable 


nonflammable solvent, and blow dry with 
.compressed air. | 


Wash out converter housing and the front 
of the flywheel. The converter housing may 


. be washed out using clean solvent and a 
22. Squirt-type oil can. Blow all washed areas. 
сагу with compressed air. | 


Start and run the engine until the 
transmission reaches its normal operating 
temperature. Observe the back of the block 
and top of the converter. housing for 


evidence of fluid leakage. Raise the vehicle. ` 


on a hoist, refer to Pre-Delivery manual 


'Section 50-04, and run the engine at fast 


idle, then at engine idle, occasionally 
shifting to the DRIVE and REVERSE 
ranges to increase pressure. within the 


possible), and inside the converter housing 


and front of the transmission case. Run the · 
engine until fluid leakage is evident and the: 


probable source of leakage can be 
determined. 


Converter Leakage Check ` 


If welds on the torque converter indicate leakage, 
remove the converter апа. mere аш, ш, 
сһеск. | 


| Assemble Rotunda тоге Converter Leak Test kit | 


021-00054 or equivalent, to the converter. Test the - 
converter for leaks, following the directions PEDIS | 
with the kit. oe 


Rotunda Torque Converter Leak Test Kit 021- 
00054 | 


Converter and Fluid Cooler | 
. When internal wear or damage has occurred in the d 


transmission, metal particles, clutch plate material, 


. or band material may have been carried into the Я 


converter and oil cooler. These contaminants аге а 


. major cause of recurring transmission troubles апа 


MUST be removed from the system before the | 


. transmission is put back into service. 


CAUTION: Whenever a transmission has been 
disassembled to replace worn or damaged parts 
or because the valve body sticks from foreign : 
material, the converter and oil cooler MUST be 
cleaned by using the Rotunda Torque Converter 


Cleaner (Model 014-00028) or equivalent. Under. | 


NO circumstances should an attempt be made 
to clean converters by hand agitation with 
solvent. : 
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DIAGNOSIS AND TESTING (Continued) 


Converter End Play Check .. | 
1. Insert Tool Т801-7902-А or equivalent into the 
. converter pump. drive hub until it bottoms.  . 
.2. Expand іһе sleeve in the turbine spline by 
. '. tightening the threaded inner post until the tool 
- is securely locked into the spline. 


|. THREADED. _ ==. oa 
INNER POST = INSTALLED INTO 
NI CONVERTER 
Nu ane Т801-7902-А 


"SLEEVE 


`` 09273-1А | 


- Attach a Dial Indicator with Bracketry TOOL- © ise Xem. сы. | 
4201-C or equivalent to the tool. Position the 21А; INDICATOR, — · _. ` END PLAY 
indicator button on the converter pump drive - тоог-4201:с - cf CHECKING TOOL ` 


hub, and set the dial face at O (zero). блады 


TORQUE 
CONVERTER 


_ 05723-1А_ 
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‚ Lift the tool upward as far as it will go and note 
- the indicator reading. The indicator reading is 


_. :the total end play which the turbine and stator _ 


share. Replace the converter unit if the total 
end play exceeds the limits. End play 
specifications are listed below. 


TORQUE-CONVERTER END-PLAY _. . ``. 


Transmission 


` . 
- © А . р 
~ - 4 


| Torque Converter One-Way Clutch Inspection 

In order to test the converter one-way clutch, insert 
fingers into the torque converter. Reaching the first 
splined segment, attempt to spin it. The segment 
should rotate freely clockwise and should not turn 


ОЧ OCKWISS without the converter turning with ` 


Stator to inipelier Interference Check 


1. Position the stator support on a bench with the 
k end of the shaft pointing Up 


CONVERTER 
ASSEMBLY 





STATOR 
SUPPORT SHAFT ——— 


D9270-1A 


E4OD Automatic Transmission 


5. Loosen the threaded inner post to free the tool, 
and then remove the tool from the converter. 


Converter End-Play. 


ж | Used Converter 
Mode | New or Rebuilt Converter · | 


1.25 Max. 


it. If the segment rotates freely counterclockwise ог” 
does not rotate freely clockwise, the one-way clutch 
has failed and the torque converter should De 


replaced. - 





2. Mount a converter on the stator support with 
the splines on the one-way clutch inner race 
engaging the mating splines of the stator 
support. ` 


2-3. Hold the stator support stationary and try to 


rotate the converter counterclockwise. The 
converter should rotate freely without any signs 
of interference or scraping within the converter 
assembly. | 


4. If there is ап indication of scraping, the trailing 
edges of the stator blades may be interfering 
with the leading edges of the impeller blades. In 
such cases, replace the converter. 


NOTE: Stator. support may. remain. in pump 
Sey during this test. 
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DIAGNOSIS AND TESTING (Continued) | 


. Stator to Turbine Interference. Check 


. ` Н interference exists, the stator front thrust. 
washer may. be worn, allowing the stator to hit 


17-09-12 — 













12 Position the converter on the bench front side | | the:turbine. In such cases, the converter must 
down. . | - "be replaced. . - 
2. Install a stator support to engage the mating Check the converter crankshaft КҮ? for піскѕ 
splines of the stator support shaft. or damaged surfaces that could cause: 
| һ t shaft, engaging the splines ith interference when installing the converter into 
9. ne шәле тб" ай, : gagi SS SG S . the crankshaft. Check the converter impeller 
| hub for nicks or sharp edges. that would . 
damage the pump seal. mE | 
ER Mm u 2 LT е. ! NOTE: Stator support may remain in pump 
. INPUT ` аа | "ow Е assembly Quing this test. | 
ЅНАЕТХ : E 
T ON \ 
' x 4 | - 
io — Line Pre . 
E К; | ine Pressure Test | 
` STATOR 1. nnect рг r r 
E SUPPORT Conn ct pressu diis gauge to line pressu e tap. 






SHAFT. 





Line Pressure Tap 






LINE PRESSURE 
ТАР ` 






CONVERTER. | хо " PRESSURE 
ASSEMBLY 3 EL ’ D9271- 

| | к ГЕ ACA US GAUGE 

T57L-77820-A 


OR EQUIVALENT 






4.: Hold the stator shaft siaina and attempt to 
rotate the turbine. with. the input shaft. The 
. turbine should rotate freely in both directions. 
: without any signs of interference. or ар | 
| noise. 
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DIAGNOSIS AND TESTING (Continued) 


2. Start engine and check line pressures. Refer to 
the following chart to determine if line pressure 
is within specification. 


Line Pressure Specifications 


KPA | | КРА _ ` PSI 
379-448 | E = 
586-758 : 1655-1827 240-265 
379-448 | 1076-1200 _ 156-174 
. 510-682 1082-1255 157-182 


379-448 — — 

723-896 | ‚ 1655-1827 240-065 
379-448 1076-1200 156-174 
510-682 зе) ‚. 1110-1282 161-186 


_ 379-448 — 
621-792 й - 1655-1827 | 240-265 
379-448 1076-1200 f 156-174 
510-682 1082-1255 — 157-182 





3. |f line pressure is not within specification, 
perform air pressure checks and service main 


control system. mE 
LINE PRESSURE TEST [d 


Line Pressure Test Chart Я 
LOW AT IDLE ` | — HIGH AT IDLE 


‚ IN ALL RANGES | | IN ALL RANGES 





CHECK LOW FLUID LEVEL, RESTRICTED CHECK MAIN REGULATOR VALVE, 
INTAKE SCREEN OR FILTER, LOOSE . | SOLENOID BODY AND WIRING HAR- 
VALVE BODY OR ACCUMULATOR BODY NESS. RUN QUICK TEST REFERRED ТО 
TO CASE BOLTS, EXCESSIVE LEAKAGE IN ELECTRICAL DIAGNOSIS ІМ THIS 
ІМ PUMP, CASE, VALVE BODY, STICK- |. SECTION. 

ING MAIN REGULATOR VALVE OR А 

DAMAGED INLET TUBE SEAL ON INLET 


FILTER. ` 
LINE PRESSURE TEST | 


LOW ІМ 











Р 
| | FORWARD ` FORWARD coast сотен | 
VALVE BODY VALVE BODY |. ` | INTERMEDIATE REVERSE 


CLUTCH CLUTCH AND/OR 


CLUTCH AND/OR CLUTCH AND/OR DIRECT CLUTCH 


SERVO DIRECT CLUTCH 





С09147-2А | 
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DIAGNOSIS AND TESTING (Continued) 


Stall Test 


Тһе stall test eds ше орегайоп of the TOROWING 
items: 


e Converter one-way clutch 

e Forward clutch | | 
e Low/Reverse one-way clutch 
e Reverse clutch 

e Overdrive one-way clutch 

e Direct clutch . 

e Coast clutch 

e Engine performance 


NOTE: The stall test should only be performed with 
- the engine and transmission at normal operating 
temperatures. 


WARNING: APPLY THE SERVICE AND PARKING 
BRAKES FIRMLY WHILE PERFORMING EACH 
“STALL TEST. 


1. Connect tachometer to engine. | 
.2. After testing each of the following ranges (D), 2, 


1 and R, move selector lever to N (NEUTRAL) | 
_ and run engine for about 15 seconds to allow ` 


converter to cool before testing next range. 


CAUTION: Do not maintain WOT in any gear 
range for more than five seconds. 


Press accelerator pedal to floor (WOT) in each 
range. Record rpm reached in each range. Stall 
speeds should be in appropriate range: 


Engine | Stall Speed (rpm) 
5.8L 22005200022 2100-2460 
73LD -— _ 1650-1910 
7.51. " к. 1840-2155 


. CAUTION: If engine rpm recorded by the 
tachometer exceeds maximum specified rpm, 
release accelerator pedal immediately. Clutch or 
band slippage is indicated. 


e Forward Clutch 
ө Overdrive One-Way Clutch 
| e Intermediate Clutch 
| e Intermediate One-Way Clutch 


If the stall speeds were too high, refer to the- 
following Stall Speed Diagnosis Chart. If the stall 
speeds were too low, first check engine tune-up. If 
engine is OK, remove torque converter and check 
torque converter reactor one-way clutch for 


. slippage. 


Stall бей High (Slip) 


Possible Source | 


e Forward Clutch 
ө Overdrive One-Way Clutch 
e Low/Reverse One-Way Clutch 


e Direct Clutch 
ө Overdrive One-Way Clutch 
e Reverse Clutch 


e Forward Clutch 
e Reverse Clutch and Low/Reverse One- 
Way Clutch _ | 
e Coast Clutch and Overdrive One- -Way 
-Clutch 


CD9148-1A 





Transmission Fluid Cooler Flow Test 
NOTE: The transmission linkage adjustment, fluid 


level, and line pressure must be within specification- 


before performing this test. Refer 5 service 
procedures in this Section. 


Remove dipstick from filler tube. 
Place funnel in filler tube. . 


Raise vehicle. Refer to Pre- -Delivery manual, 
Section 50-04. l 


." Remove cooler: return line (rear fitting) from 
шы оп transmission case. ШИ | 
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DIAGNOSIS AND TESTING (Continued) 


Transmission Cooler Lines | 


120 CLIP ` | ; Ша : - 
COOLER TUBE SUPPORT `` ‚ OUTLET ee EMB: Y 
NA d x TIGHTEN TO 
NE 15-24 N:m 


(12-18 FT-LB) 


TRANSMISSION AND Еа 
TORQUE CONVERTER ASSEMBLY ` 





| eo, жу, | | . :. INLET TUBE 
T 5 | - C-CLIP | ^. ASSEMBLY 
: н b | ^ | [ 372223-556. 7A030-DA. 
HOSE CLAMP i . ч . EM ^. TIGHTEN TO 
376240-5 ` | | | 22-15-24 Nm 
T T | | | - š 
и | | СОММЕСТОВ | (12-18 ЕТ LB) 
(25-35 IN-LB) ўз Ë < x 7 ; 390063 
(2 ВЕО’О) 


09280-2А 


Connect а Позе to cooler return line. Insert 
other end of hose into funnel in dipstick tube. 


Start engine and run at idle with transmission in 
NEUTRAL range. 


Observe fluid flow at funnel. When fluid flow is 
solid, the flow should be liberal, and the test is 
completed. 


If the flow is not liberal, stop engine. Disconnect 
hose from cooler return line and connect it to 
converter-out line fitting (front fitting) on 
transmission case. 


Repeat Steps 6 and 7. If flow is now liberal, 
refer to appropriate section for diagnosis of 
transmission fluid cooler. If flow is not liberal, 
refer to service of pump assembly. 
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DIAGNOSIS AND TESTING (Continued) 


Shift Point Tests 


This test verifies that the shift control system is 


operating properly. 
Road Test 


Bring engine transmission. up to normal = 


operating temperature. 


Operate the vehicle with the transmission 
selector іп (б) range. 


Apply minimum throttle pressure vana observe 
the upshift speeds and speeds at which the 
converter and clutch apply. Refer to Technical 


. Service Bulletin Special Specifications issue. `- 


With vehicle in overdrive (fourth gear), depress 
overdrive cancel switch. Transmission should 
downshift into third gear. 


Depress accelerator pedal to the floor (МОТ). ` 


Transmission should shift from third to second, 


In-Shop Test 


1. Raise rear of vehicle so that rear wheels are 
clear of floor. | 


CAUTION: Оо по! exceed 97 Кт/һ (60 mph) 
indicated speedometer speed. Do not exceed 
recommended tire speed rating. 


2. To check shift valves, place selector lever in (б) 


range. Apply throttle pressure and рН 


‚ upshift аланы 


Air Pressure Checks 


A NO DRIVE condition can exist, even with correct 
‚ transmission fluid pressure, because of inoperative 
clutches or bands. An erratic shift can be located 
through a series of .checks by substituting air 
pressure for fluid pressure to determine the location 
of the malfunction. 


When the selector lever is in a forward gear range 
(©), 2 and 1) a NO DRIVE condition may be caused 
by an inoperative forward clutch, overdrive ene way 
clutch or low/reverse one-way clutch. 


or third to first depending on vehicle speed апа 
converter clutch should release and then 
reapply. 

With vehicle in @ range above 80 km/h (50 
mph) and less than half throttle, move 
transmission selector from (б) range to 2 range 
and remove foot from accelerator pedal. 
Transmission should immediately downshift 
into second gear. With vehicle remaining in 2 
range, move transmission selector.into 1 range, 
and release accelerator pedal. Transmission 
should downshift into first gear at speeds below 
48-56 Km/h. (30-35 mph). ` 


If transmission fails to upshift and/or downshift 
as outlined, refer to Diagnostic Charts Section. 


At the shift points, the speedometer needle will 
‚таке а momentary. surge, а slight driveline 
bump may be felt and engine speed will drop 
without releasing accelerator pedal. | 


If transmission fails to upshift and/or downshift 
as outlined, refer to piagnoste: Charts in this 
Facon; | | 


_ No manual low (1) coast could be caused by an 


inoperative coast clutch or reverse clutch. 


Failure to drive in R (REVERSE) could be caused by 
a malfunction of the reverse clutch, overdrive one- 


‚ мау clutch or direct clutch. 


1. Drain transmission fluid and remove oil pan. 


2. Remove filter and seal assembly, solenoid body 
and the main control assemblies. | 
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DIAGNOSIS АМО TESTING (Continued) i 






3. The inoperative clutches can be located by 
introducing air pressure into the various test 
passages as follows: | 


_ Air Pressure Check Locations 






LOCATION OF 
. AIR PRESSURE CHECKS 







DIRECT CLUTCH 
FEED 









COAST CLUTCH 
FEED 











REVERSE 
CLUTCH FEED 











FORWARD CLUTCH 
FEED 





REAR LUBE 







OVERDRIVE CLUTCH 
. FEED 







INTERMEDIATE CLUTCH La; INTERMEDIATE LUBE 
FEED 


Clutches: Forward, Coast, Reverse, Overdrive, 
Direct and Intermediate | | 


Apply air pressure to appropriate сішісһ test port. А 
dull thud can be heard, or movement of piston felt 
when clutch piston is applied. If clutch seal(s) are 
leaking, a hissing sound will be heard. 


Clutch Band Application Chart 


| One-Way Clutch 


| Friction Elements Drive 


Gear Coast Inter- Direct Forward Reverse Over- Band | O/D Inter- Low 0/0 Inter- Low 
medlate | | Drive ОМС mediate Reverse | ОМС mediate Reverse 
р | ОМС ОМС ОМС ОМС 


© © | © © 0 © ® 
apply | -hold i hold | оғ olr 
; apply hold hold o/r 
apply | apply · hold o/r o/r 
apply apply apply | o/r o/r o/r 
|. apply- apply | 


| apply | o/r 
apply apply | 


O/D — Overdrive 

OWC — One-Way Clutch : 

O/R — Overrunning E 7 | | | 
. *In D Range with the Overdrive Cancel Switch pressed, the coast clutch is applied and the O/D one-way clutch is bypassed. CD9150-2A 
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Diagnostic Charts 


2 Refer to the following charts for diagnosis of the 
transmission mechanical parts. 


17-09-18 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


17-09-19 2 E4OD Automatic Transmission 17-09-19 


CONDITION/CAUSE (Continued) 
B | | DIAGNOSIS GUIDE — E40D - 


POSSIBLE SOURCE Е АСТІОМ | | 


1. Case breather valve . 1. Refer to service procedure in 
— Transmission fluid foaming Mechanical Diagnostics in this 
| | | section. Service as required. 


| ^7 CONDITION - 
Fluid Leaks 




























2. Refer to General Diagnositics at 


2. Leakage at gasket, seals etc. 
| the beginning of this section. 











‚ Check fluid level (venting) 


Fluid venting or foaming 
. — Transmission overfilled 


. Drain transmission to proper level. 


2. Inspect transmission fluid 
-- Contaminated with anti-freeze or 
engine overheating 


2. Determine source of leak. Service 
as required. 














3. Replace filter seals or reassemble 
fluid filter. 


3. .Inspect transmission fluid filter 
-- Damaged seal 
— Misassembly to pump 






‚ Check engine and service as 
required. 


Stalls when stopping . Poor engine performance 






















. Check fluid level 2. Drain or fill transmission to proper 


level. 


3. Refer to Quick Test Section 14 of 
the Engine/Emissions Diagnosis 
Shop Manual, Volume H. 











3. Check electronic engine control 
operation 














4. Test converter clutch 
` — Converter clutch does not 
release 


| 4. Refer to service procedure in this 
section. | 












. Service as required. Refer to 
Removal and Installation in this 
section. 


. Inspect manual shift linkage | 


Shift efforts high 
| — Damaged or misadjusted 






| 2. Inspect manual lever retainer ріп 
— Damaged 


3. Check detent spring 


. Adjust linkage and install new pin. 







3. Service as required. 





.| 4. Inspect inner manual lever nut 4. Tighten nut to specification listed 


at the end of this section. 


. Perform Quick Test Section 14 of 
the Engine/Emissions Diagnosis 
Shop Manual, Volume H. 


Poor vehicle performance | . Poor engine performance 





. Test converter clutch 
— Converter clutch does not 
release 


2. Refer to service procedure in this 
section. 





. Inspect torque converter one-way | 3. Replace converter. 
clutch 


— Опе-мау clutch locked up 





















; Inspect ignition switch . Adjust or replace as required. 


— Misadjusted or defective 


2. Check fluid level 
— Fluid level high or low 


Vehicle will not start - 


. Drain or fill transmission to proper 
level. 


3. Refer to Quick Test Section 14 of 
the Engine/Emissions Diagnosis 
Shop Manual, Volume H. | 







3. Check electronic engine control 
| operation 





CD6481-2A 
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CONDITION/CAUSE (Continued) 


DIAGNOSIS GUIDE — E4OD (Cont'd) 


222 CONDITION POSSIBLE SOURCE | ACTION | 


Transmission overheats | 


No ist gear, starts in higher gear 





No 1-2 upshift 





. Check fluid level 










. Test line pressure 








. Inspect 1-2 shift valve 


. Inspect D2 valve | 





. Excessive tow loads 


. Check fluid level 


— Fluid-level high or low 


. Check electronic engine control 


operation 


. Inspect transmission cooler and 


cooler lines 
— Restricted or blocked . 


. Test converter clutch 


— Converter clutch does not apply 


. Inspect valve body 


— Dirty or Sticky valves 


. Inspect torque converter one-way 


clutch 


‚ — One-way clutch locked up 





. Check line pressure 


— Low line pressure 


. Check solenoid operation 


‚ Inspect D2 valve, 2-3 shift valve | 


and 3-4 shift valve 
— Springs missing or tangled 


— Dirty or sticky valve 


— Fluid level high or low 


. Check manual linkage 


— Misadjusted/damaged 


— Low to intermediate friction 
clutch 


. Check solenoid operation 


— (S2 solenoid suspected) 


. Inspect valve body bolts 


— Bolts loose or tight 


. Inspect valve body 


— Dirty/sticky valves 
— Stuck, nicked or damaged ` 


— Spring missing or damaged 
— Dirty or sticky valve 


. Check owner's manual for tow. 





. Drain or fill transmission to proper. 
. Refer to Quick Test Section 14 of 


. Service as required. Refer to 


. Refer to service procedure in this 
. Clean, service or replace valve 


. Refer to General Diagnosis in the 


. Perform line pressure test. Refer 
. Refer to electrical diagnosis 


. Determine source of 





. Drain or fill transmission to the | 


. Service as required. Refer to 
. Perform line pressure test. Refer 
. Refer to electrical diagnosis 


. Tighten bolts to specification. 





. Determine source of 





. Determine source of 


. Determine source of 


restriction. 











level. 





Volume H of the service manual. 





General Diagnosis in the 
beginning of this section. 





section. 





body. 





beginning of this section. Replace 
the converter if necessary. 










to service procedure in this section 
if necessary. 






procedure in this section. Service 
as required. 







contamination or damage. Service 
as required. 









proper level. 


Adjustments at the beginning of 
this section. 











to service procedure in this 
section if necessary. 


procedure in this section. Service 
as required. 









contamination. Service as 
required. 










contamination. Service as 
required. 







contamination. Service аѕ 
required. 
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CONDITION/CAUSE (Continued) - 


DIAGNOSIS GUIDE — E4OD (Cont'd) 


L.- CONDITION | POSSIBLE SOURCE | 22222 ACTION les 


9. Inspect intermediate clutch 



























No 1-2 upshift (Cont'd) ` 


1-2 Shift harsh or soft — 


2-3 Shift harsh or soft ` 


| 10. 


11. 


accumulator regulator valve 
— Stuck, nicked or damaged 


Inspect intermediate clutch - 
accumulator ` | 


-- Рішпдег stuck ог damaged y 
— Springs missing or damaged ` 


Inspect intermediate clutch: 
assembly | 


. — Clutch plates damaged/missing 


— Piston or seals damaged . 
— Ball check stuck/missing 


leak . 


-- Feedbolt loose/missing/sealant 


|. — Clutch hub damaged 
12. 


Inspect intermediate one-way . 
clutch assembly | 
— Damaged cage/sprags : 
— Misassembled on inner race 


. Check line pressure 


— High or low line pressure ` 


. Service line ЭЕТ Шеш 


— High or low 


. Inspect valve: body bolts 


— Loose or tight 


. Inspect intermediate clutch 


accumulator regulator valve ` 


— Valve stuck, nicked or damaged 


— Spring missing or tangled . 


; Inspect valve body 
..— Dirty or sticky valves 


. Inspect intermediate clutch 


accumulator 
— Plunger stuck or damaged | 
— - Springs missing ог tangled ` 





. Check line pressure 


— High or low ine pressure 


| Service line. modulator pressure 


— High or low 


. Inspect valve body bolts 
E Loose or tight 


. Inspect intermediate clutch — . 


accumulator.regulator valve 
— Valve stuck, nicked ог | 


^ damaged 





— Spring. missing or tanglëd `` 











. Determine source of 
contamination. Service as 
required. 










10. Determine source of 
contamination. Service as 
required. | 















11. Determine source of 
contamination or damage. 
Service as required. 













12. Disassemble and inspect. Service 
as required. 


. Perform line pressure test. Refer. 
to service procedure in this 
section if necessary. 











2. Refer to service procedure in this 
section if necessary. 


З. Tighten bolts to the specification ` 
listed at the back of this section. 


. Determine source of 
. contamination or damage. 
-Service as required. 






‚ Determine source of 
contamination. Service as 
required. 










6. Determine source of 
contamination or damage. 
Service as required. 


. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. ` 









2. Refer to service procedure in this 
section if necessary. 


3. Tighten bolts to the specification | 
listed at the back of this section. 






. Determine source of 
contamination or damage.. 
Service as required. 
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ALL RIGHTS RESERVED 


_ 17-09-22 


CONDITION/CAUSE (Continued) 





2-3 Shift harsh or soft (Cont'd) ` 





















„№ 2-3 upshift | 





. Inspect intermediate clutch 


. Inspect pump air bleed check 


E40D Automatic Transmission 


DIAGNOSIS GUIDE — E40D (Cont'd) 


| CONDITION ш "POSSIBLE SOURCE ^ ACTION | 
B . Determine source of - D 


contamination or damage. 
Service as required. 


accumulator : 
— Plunger stuck or damaged 
— Springs missing or tangled 


. Inspect valve body 


— Ошу or P valves 


valve 
— Valve.leaking or damaged | 


. Inspect intermediate clutch 


assembly | 

— Clutch plates damaged/missing 

— Piston or seals damaged 

— Ball check stuck or missing 

-- Feedbolt Ооа. seem 
leak ` а 

-- Clutch hub damaged 


. Check fluid level | 


— Fluid level high or low 


. Check line pressure ` 


— Low to direct clutch 


. Check solenoid operation 


— (S1 solenoid 9 


; Inspect valve body bolts 
. — Loose or tight - 


ч Дата valve Еге | 
E - Dirty ог шоу. valves d 


. Inspect 2-3 shift valve | 
--- Маме ш, nicked or damaged 


. В55 check ball rising 


— Plate seat damaged 


ч, Inspect direct clutch assembly 
— Clutch plates damaged/missing 
^ — Piston.or seals damaged 

.— Ball check assembly stuck or 


_ missing 


9. Inspect direct clutch: cylinder ` 
’ — Seals damaged or missing or 


holes blocked 


. Inspect center support : 
‘— Damaged | 
. — Feedbolts loose or missing 


— Center support О.О. or case ` 
. bore damaged/leaking . | 





gma Teflon seal gamageg | 











: Drain or fill transmission to ihe. 
proper level. | 


. Perform line pressure test. Refer 
. to service procedure in this 
section if necessary. ` 


. Refer to electrical diagnosis 


. Tighten bolts to the specification ` 
listed at the back of this section. | 


. Determine source of . 





. Determine source of | 
. contamination. Service as 


. Service as required. 








. Determine source of 






. Determine source of 


. Service as required. 


17-09-22 


. Determine source of 


contamination. Service as 
required. 


. Determine source of . 


contamination or damage. 
Service as required. 


. Determine source of 


contamination or damage. ` 
Service as required: 








procedure in this section. Service 
as required. 










contamination. Service as 
required. - 







required. 







contamination. Service as `` 
required. — 





contamination. Service as 
required. 
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| CONDITION/CAUSE (Continued) 





2-3 Shift harsh or soft 












No 3-4 upshift 


















































E4OD Automatic Transmission 


` DIAGNOSIS GUIDE — E40D (Cont'd) 


—— CONDTON > |  PossiBDESoURCE |  >ymD АСТОН _ 


. Check line pressure: | 
‚ — High or low line кезше 


| 2. Service line modulator pressure 


— High or low 


3.. Inspect valve body bolts - 
' — Bolts tight or loose 


4. Inspect valve body: 
— Dirty or Sticky valves 


5. Inspect direct clutch accumulator 

regulator valve | T 
— Valve stuck, nicked or damaged. 
— Spring missing or tangled 


6. Inspect direct clutch accumulator 
— Springs missing or tangled 
— Plunger nicked or damaged 


7. Inspect direct clutch assembly 
— Clutch plates damaged/missing 
— Piston or seals damaged 
— Ball check. assembly stuck or 
missing. 


8. Inspect direct clutch cylinder 
— Seals damaged, missing or - 
holes blocked ` | 


9. Inspect center support . ` 
— Damaged 
— Feedbolts loose бг missing 
— Center support O.D. ог сазе 
bore damaged/leaking . 
— Teflon seal damaged 


. Check fluid level 
— Fluid levél high or low 


2. Check line pressure: . 
— High or low line pressure 


. Check solenoid operation 
— (S2 solenoid suspected) 


. Inspect valve body bolts 
— Bolts tight or loose 


5. Inspect valve body 
— Dirty or sticky valves 


. Inspect 3-4 shift valve | 
— Valve stuck, nicked ог damaged 
-- Springs missing or tangled 


7. Inspect overdrive accumulator ` 
regulator valve 
— Valve stuck, nicked or damaged 
— Spring missing or tangled 

































| 7. Determine source of 


17-09-23 






. Perform line pressure test. Refer — 
to service procedure in this section 
if necessary. 


. 2. Refer to service procedure in this 
section if necessary. | 


3. Tighten bolts to the specification 
listed at the back of this section 


4. Determine source of 
contamination. Service as .. 
‚ required. 






5. Determine source of 
contamination or damage. Service 
as required. 















6. Determine source of 
contamination. Service as 
required. 


7. Determine source of 
contamination or damage. Service 
as required. 














8. Determine source of 
contamination. Service as 
required. 


. Service as required. 














: Drain or fill transmission to the 
proper level. 


2. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 






3. Refer to electrical diagnosis 
procedure in this section. Service 
as required. 












4. Tighten bolts to the сбора 
listed at the back of this section. | 


. Determine source of 
contamination. Service as ` 
required. | 















6. Determine source of 
contamination. Service as 
required. - 





. contamination ог damage. Service 
as required. | 
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17-09-24 


CONDITION/CAUSE (Continued) - 


CONDITION 





No 3-4 upshift (Cont'd) 





| 9-4 Shift harsh or soft 


Shifts 1-3 ` ` 






E4OD Automatic Transmission 


. DIAGNOSIS GUIDE — E40D (Contd) ` 
| POSSIBLE SOURCE ` 


8. Inspect overdrive clutch assembly | 


. — Clutch plates burnt or worn 
—. Overdrive clutch cylinder : 
. damaged/feedbolt loose or 
missing/sealant leaking 
— Oylinder ball check assembly 
stuck or missing 


. Check line pressure 
— Line pressure high or low 


Series line modulator pressure 
-- High or low | 


‚ Inspect valve body bolts 
— Bolts loose or tight 


. Inspect valve body ` 
— Dirty or кш valves 


. Inspect overdrivé асситшаіог 
regulator valve 
— Valve stuck, nicked/damaged 
— Spring missing or tangled 


. Inspect overdrive accumulator 


‚ — Accumulator. plunger stuck or `` 


damaged > 
— Springs missing or tangled ` 


. Inspect overdrive clutch assembly x | 


-- Сішісһ plates burnt ог worn 
' — Overdrive clutch cylinder 


damaged or feedbolt loose or ` 


missing . 
— Cylinder ball check k assembly 
| stuck or missing ` 





4. Check fluid level 


— Fluid level high or low: 


2. Check solenoid operation © 
© — ($1 solenoid suspected) - ` 


. | 3. Inspect D2 shift valve А | 


— Dirty ог sticky | 
— Spring missing or damaged 


: | 4. Inspect intermediate clutch 


accumulator regulator valve 
— Valve sticky ог dirty 


5. Inspect intermediate friction clutch 


— - Burnt Or worn Ai 








. Service as required. 


. Perform line pressure test. Refer 


. Refer to service procedure in this 


. Tighten bolts to the specification i 
listed at the back of this section. 


. Determine source of 





required. ` 
. Determine source of ` 


. Determine source of 







. Service as required. 


17-09-24 


ACTION: ` 


















to service procedure in this section 
if necessary. 






section if necessary. ` 









contamination. Service as 







contamination. Service as. 
required. 







contamination. Service as 
required. | 








. Drain or fill transmission to the 
proper level. 


. Refer to: electrical service 


procedure in this section. Service. 
as required. 


. Determine source of 
- contamination. Service as 
required. 


. Determine -source of 


contamination. Service as 


required. 
. Service as required. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


17-09-25 E4OD Automatic Transmission 


17-09-25 


CONDITION/CAUSE (Continued) | 


DIAGNOSIS GUIDE — Е400 (Cont'd) 


[— сми — | POSSIBLE SOURCE - ACTION 


6. Inspect intermediate one-way 
clutch assembly 
— Damaged cage/sprags . 
— Misassembled on inner.race 


Shifts 1-3 (Contd) | 









` | Shift speed high or low 1. Check fluid level 
| са "n — Fluid level high or low 
2. Check electronic engine. control. 
operation | 


3. Inspect vehicle speed sensor 
` — Wrong gear/damaged gear 





4-3 Downshift harsh 






| 1. Check fluid level | 
— Fluid level low 





No drive in drive range 








2. Check line pressure 
— Line pressure low 


3. Inspect manual linkage (internal 
and external) — 
— Misadjusted, disconnected, 
damaged, broken or bent 


4. Check transmission filter inside oil 
pan | 


. Inspect valve body and pump 
control body bolts | 
— Loose or tight 


сл 


6. Inspect pump control body and. 
valve body : | 
— Dirty ог sticky valves 


7. Inspect overdrive one-way clutch ` 
— Improperly assembled/damaged 
— Damaged sprags or races 


о 


. Inspect forward clutch assembly 


— Damaged piston or seals 

— Forward clutch ball check 
assembly missing or damaged 
— Center support seals damaged 

‚ ог. missing/holes blocked/ 

` feedbolt loose or missing 
— Forward clutch hub damaged 





| | 1. СВ? check ball missing — | 
| . | . | — Plate seat damaged | M 
| 3-2 Downshift harsh - | 1. CB6 check ball missing 1. Service as required. H 
| | | — Рае seat damaged с] | ( 
| 2-1 Downshift harsh .. |t. CB14 check ball missing 1. Service as required. | | 
| — Plate seat damaged i 


— Burnt or missing:clutch plates . - 


6. Disassemble and inspect. Service 
as required. 






1. Drain or fill transmission to the 
proper level. 


2. Refer to Quick Test Section 14 of 
the Engine/Emissions Diagnosis 


Shop Manual, Volume H of the 
. service manual. 


3. Repair or replace as necessary. 





1. Service as required. | 





1. Fill transmission to the proper 
level. 







2. Perform line pressure test. Refer 
to service procedure in this 
section if necessary. 


























3. Service as required. 






. Replace filter if plugged. 








5. Tighten bolts to the specification . - 
listed at the back of this section. : 









6. Determine source of | 
contamination. Service as- 
- required. 










| 7. Service as required. 










. Determine source of Ж. 
contamination ог damage. Service 
‚ as required. 
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 Е400 Automatic Transmission | 


17-09-26 


+ . 


CONDITION/CAUSE (Continued) 


DIAGNOSIS GUIDE — E4OD (Cont'd) 


7 CONDTON P 0uƏU POSSIBLE SOURCE | —— АСМ — — 


Inspect reverse one-way ‘clutch 





| No drive in drive range (Cont'd) 


No reverse 













10. 


11. 
12. 


. Inspect output shaft 


— Improperly assembled 
— Damaged rollers 


Inspect front sun gear/shell — 
-- Damaged 


Inspect front and rear carrier 


-- Damaged pinions/lugs to rear 


ring gear 
Inspect reverse ring gear 


-- Damaged gears/lugs to forward 


carrier 


— Damaged splines . 


. Check fluid level ` ` 


— Fluid level low `: 


. Inspect manual linkage 


— Misadjusted, disconnected, 
damaged, broken or bent 


. Check line pressure 


— Line pressure low 


. Check transmission filter inside ой | 


pan | 


‚ Inspect valve body and pump - 


control body bolts . 
— Loose or tight 


. Inspect pump control pad and 


valve body  . 
— Dirty or Sticky valves 


. Inspect direct clutch accumulator 


regulator valve 


— Valve stuck, nicked/damaged | 


— Spring missing or tangled · 


. BS5 checkball missing 


— Plate seat damaged 


. Inspect direct clutch assembly (if 


3rd gear inoperative) 

-- Damaged piston or seals 

— Burnt or missing clutch plates 
— Direct clutch ball check 


_ assembly missing or damaged ` | 
. — Center support seals damaged - 


or missing or holes blocked 
-- Direct clutch hub damaged 


. Inspect coast clutch. ке for ` 


leakage 








| Determine source of damage. 


я Determine source of damage. 
' Service as required. 


. Determine source of damage. 
Service as required. 


.. Determine source of damage. 
Service as required. 


. Determine source of damage. 















Service as required. 


> - 






















Service as require 


. Fili transmission. to the p proper 


level. 


Service as required. 


. Perform line pressure test. Refer 
. to service procedure in this 
section if necessary. 


Replace filter if plugged. 


4 Tighten bolts to the specification 


listed at the back of this section. 


. Determine source of 
‚ contamination. Service as 


required. 


. Determine source of 


contamination or damage. 
Service as required. 


. Service as required. 


. Disassemble and inspect clutch 
, assembly. Service as required. 


. Disassemble and inspect clutch 
assembly. Service as ees 
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E4OD Automatic Transmission 


17-09-27 


CONDITION/CAUSE (Continued) 


No reverse (Cont'd) 
















No park range 








Harsh neutral to drive or neutral to 
reverse engagements 









DIAGNOSIS GUIDE — E4OD (Cont'd) 


JA CONDITION . POSSIBLE SOURCE | ACTION 


. Inspect reverse clutch 
-- Burnt or missing clutch plates 
— Damaged piston or seals 


12. Inspect front and rear carrier | 
-- Damaged pinions/lugs to rear 
ring gear 


. Inspect manual shift linkage 
— Damaged or misadjusted 


. Damage park mechanism 

— Chipped or broken parking 
pawl or parking gear 

— Broken park pawl return spring 

— Bent or broken actuating rod 


‚ Check fluid level 
— Fluid level low 


-2. Check electronic engine control 
operation 


3. Worm/damaged/loose U-joint, slip 
yoke, rear axle or rear suspension 


4. Inspect valve body bolts 
— Loose or tight 


5. Engagement control valve 
— Valve stuck, nicked or 
damaged 


6. CB13 check ball missing 
--- Plate seat damaged 


7. Inspect direct clutch accumulator 
regulator valves 
— Valve sticking or dirty 
— Spring missing or tangled . 


8. Inspect direct clutch accumulator 
— Accumulator plunger stuck 
— Accumulator seal eameged or 
missing 
— Springs missing or tangled 


9. Inspect forward clutch assembly 
— Burnt or missing clutch plates 
— Damaged piston or seals 
— Forward clutch ball check 

assembly missing or damaged 
— Center support seals damaged 
or missing/holes blocked/ 
feedbolt loose or missing 
— Forward clutch hub damaged : 


. Excessive transmission end play 
























. Inspect reverse clutch for leakage. 










. Determine source of damage. : 
Service as required. 












. Determine source of damage. 
Service as required. 


. Service as required. Refer to 
Adjustments at the beginning of 
this section. | 





2. Determine source of damage. ` 
Service as required. ` 


. Fill transmission to the proper 
level. 


2. Refer to Quick Test Section 14 of 
the Engine/Emissions Diagnosis ` 
Shop Manual, Volume H. 








































. Service as required. 








. Tighten bolts to specification. 












5. Determine source of 
contamination. Service as 
required. 







. Service as required. 












7. Determine source of 
contamination. Service as 
required. 










8. Determine source of 
contamination. Service as 
required. 














9. Determine source of - 
contamination or damage. 
Service as required. 













10. Identify source of leakage. 
Service as required. 


11. Check transmission end play. . 
Replace selective thrust washer if 
necessary. 
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E4OD Automatic Transmission | 17-09-28 


CONDITION/CAUSE (Continued) - | 
.. DIAGNOSIS GUIDE — E4OD (Cont'd) 


CONDITION — "POSSIBLE SOURCE > — ACTION : 





No forced downshifts 





“Мо engine braking in manual. one 


2. Check electronic engine control 


4. Inspect valve body 










































2.. Check line pressure. 


| 3. Check solenoid operation > ` 


4. Inspect for dirty or sticky valves | 


| 5. Check ball missing - 


6. Inspect coast clutch 


7. Inspect reverse clutch ` 





No engine braking in manual second 


2. Check line pressure 
3. Inspect for dirty or sticky valves ` 
` — 4-3-2 timing, D2, 2-3 or coast 


| 4. Check ball missing 


6. Inspect intermediate band or drum 
























. Check fluid level 
— Fluid level high or low 


. Drain or fill transmission to the — 
proper level. 


2. Refer to Quick Test Section 14 of 
Engine/Emissions Diagnosis Shop 
Manual, Volume H, of the service 
manual. 










| operation 










3. Tighten bolts to the specification -. 
listed in the back of this section. 


4. Determine source of 
| contamination. Service as 
required. 


. Inspect valve body bolts 
— Bolts loose or tight 






— Dirty or sticky valves 







. Fill transmission to the proper 
level. 


. Check fluid level . . 
— Fluid level low 


| 2. Perform line pressure test. Refer 
. to service procedure in this | 


— Line pressure low 
| ue ^ section if necessary. 














3. Refer to electrical diagnosis - 
procedure in this section. 


4. Determine source of 
contamination. Service as 
required. 


— (S1 solenoid suspected) 






— Reverse clutch modulator; D2 _. 
4-3-2 timing or 2-3 or coast ` 
clutch shift valves. 





‚ Service as required. 
— BS1, BS3 or CB1 | | 
— Plate seat damaged 









6. Service as required. 
— Worn or burnt . 
. — Piston or seals damaged 
-- Stator support damaged or 
holes blocked 
— Coast clutch hub damaged or 
.. holes blocked 





. Service as required. 





— Worn or burnt 
— Piston or seals damaged 












‚ Check fluid level 


. Fill transmission to the proper | 
— Fluid level low | 


level. 


| 2. Perform line pressure test. Refer m 
to service procedure in this · 
section if necessary. | 


3. Determine source of ` 
contamination. ROS as 
required. 


. Service as required. | 


— Line pressure low 
















` clutch shift valve. 


— BS1, BS3 or СВ1 
— Plate seat damaged | 


. Check intermediate servo 






5. Perform air pressure test of servo 
for leakage. Service as required. 


6. Service as required. 









— Worn or burnt 
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E4OD Automatic Transmission 17-09-29 


CONDITION/CAUSE (Continued) 





(Cont'd) 
























Erratic shifts 








High or low line pressure 





No converter clutch apply 


No engine braking in manual second | 





2. Check electronic engine control 


4. Inspect valve body bolts 


5. Inspect valve body 



















2. Electronic pressure control 
3. Main regulator valve or spring . 


4. Pump assembly 


















2. Electrical system or electronic . 


3. Inspect stator shaft Teflon seal 


4. Converter clutch control valve 


DIAGNOSIS GUIDE — Е400 (Cont'd) 


: CONDITION ` | POSSIBLE SOURCE ACTION | 


. Inspect coast clutch 
-- Worn or burnt | 
— Piston ог seals damaged 
-- Stator support damaged or 


| 7. Service as required. 


holes blocked 
— Coast clutch hub damaged or 
holes blocked | 









1. Drain or fill transmission to the 
proper level. 


2. Refer to Quick Test Section 14 of 
Engine/Emissions Diagnosis Shop 
Manual, Volume H. 


. Check fluid level | 
— Fluid level high ог low 














operation 








. Inspect vehicle speed sensor 


3 Service as required. 
— Damaged or defective . i by 











4. Tighten bolts to the specification 
listed at the back of this section. 


5. Determine source of 
contamination. Service as 
required. 


— Bolts loose or tight 








—Dirty or sticky valves 





. Check fluid level 
— Fluid level high or low 


. Drain or fill transmission to the 
proper level. 


2. Refer to Quick Test Section 14 of 
Engine/Emissions Diagnosis Shop 
Manual, Volume H. 


. Check electronic engine control 
operation 







. Check fluid. level 
— Fluid level high ór low 


. Drain or fill transmission to the . 
proper level. 


2. Refer to electrical diagnosis 
procedure in this Со Service 
as required. 


‚| 3. Determine source of damage ог. 
contamination. Service as 
required. 





solenoid malfunction 












— Dirty or sticky valve 
— Damaged spring 






4. Determine source of damage. 
Service as required. 





— Gears damaged, broken or worn 


. Check fluid level 
— Fluid level high or low 







. Drain or fill transmission to the 
proper level. 


2. Refer to electrical diagnosis 
procedure in this section. Service 
as required. . 








engine control 

— No lock-up signal 

— S8 solenoid malfunction 

— Bulkhead connector damaged 
— Pinched wires 













. Determine source of 
contamination. Service as 


— Damaged seal 
| required. 






4. Determine source of 
-= contamination. Service as 
required. 


— Dirty or sticky 


`С09244-2А 
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17-09-30 | | E4OD Automatic Transmission 


CONDITION/CAUSE (Continued) 


DIAGNOSIS GUIDE — E4OD (Cont'd) 


Г. CONDITION ` POSSIBLE SOURCE _ |. ACTION ` ` ` 


Converter clutch does not release . Check fluid level 


— Fluid level high or low 


. Drain or fill transmission to the 
proper level. 


. Electrical system or electronic . | 2. Refer to electrical diagnosis 


. engine control 


— No unlock signal . 


— S3 solenoid malfunction 


procedure in this section. Service 
as required. 


— Bulkhead connector damaged | 


— Pinched wires ` 


: Converter clutch control valve . Determine source of 
— Dirty or stuck valve 


Line modulator pressure high or low . Check line pressure 


| contamination. Service as 
required. 


. Perform line pressure test. Refer 


— High ог low line pressure  - | to service procedure in this 


section if necessary. 


. Inspect line pressure modulator . Determine source of 


valve 


contamination or damage. Service 


— Valve stuck or damaged | . as required. 
— Plunger or sleeve stuck or 


damaged 


Electrical Diagnosis 


When referred. to this 'Section, perform the 
Electronic Engine Control (EEC- ІМ) Quick Test in 
Section 14 of the Engine/Emissions Diagnostic 
Manual Volume H first. This will determine if any 
service codes for the transmission exist. 


The following codes may appear during the EEC-IV 
Quick Test. Service these codes first and repeat the 
EEC-IV Quick Test .before сопа with the 
transmission ‘бевте 


EEC-IV Quick Test Service Codes 


e 26: TOT Out. of Self-Test Range: The 
Transmission Oil Temperature (TOT) sensor 
registers a temperature not in the allowable ` 

` range of testing. The test should be repeated 
with the transmission warmed to the correct 
testing temperature. (Refer to Engine/ 
Emissions Diagnosis Shop Manual Volume H 
for correct temperature.) 


47: 4x4 Switch: Closed: Transmission transfer 
case is activated into four-wheel drive. Release 
four-wheel drive and repeat test. 


65: Overdrive Cancel Switch Not Changing 
State: Operation of the Overdrive Cancel 
Switch was not recorded during the Engine On 
Quick Test. Service this switch as outlined in 
the Pin Point Tests in Engine/Emissions 
Diagnosis Manual Volume H. 





С09245-2А | 


67: MLPS Ош of Range/AC On: If AC clutch is 
on during test, this code will appear. Shut off AC : 
or defrost and repeat test. If the AC unit was off 
during the test, go to the code in the following 


| Section. 





If any of the following service codes appear during 
the EEC-IV Quick Test perform the Drive Cycle Test 


% 
ө 


-- for continuous codes as outlined: 


| Transmission Quick Test Service Codes 


49: 1-2 Shift Error: Engine speed drop during | 
the 1 to 2 shift does not fall within tolerance 
limits. 


56: -40 degree Е indicated ТОТ, Sensor Circuit 
Open: Voltage drop across the TOT sensor 


+ exceeds the scale set for the temperature of 
- -40 degrees F.. 


59: 2-3 Shift Error: Engine speed drop during 
the 2 to 3 shift does not fall within tolerance 
limits. 


62: Converter Clutch Failure: The ЕЕС: IV 


module picks up excessive amount of converter 
slip while converter is scheduled to be locked ` 
up. 

66: 315 degrees F indicated TOT, Sensor _ 
Circuit Grounded: Voltage drop across the TOT ` 
sensor does not reach the scale set for the 





temperature of 315 degrees F. 
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DAVE GRAHAM INC. 2012 
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17-09-31 | 
CONDITION/CAUSE (Continued) 


е 67: MLPS Out of Напде/АС On: Indicated 
voltage drop across the MLPS (Manual Lever 
Position Sensor) exceeds the limits established 
for each position. AC or Defrost on: Fault 
results from the AC clutch being on. V during 
Quick Test. | 


69: 3-4 Shift Error: Engine speed drop during 
the 3 to 4 shift does not fall within tolerance 
limit. 


91: Shift Solenoid 1 Circuit Failure: Solenoid 1 

. circuit fails to .provide voltage drop across 

. solenoid. Circuit open or shorted, or EEC Driver 
failure. 


92: Shift Solenoid 2 Circuit Failure: Solenoid 2 
circuit fails to provide voltage drop across 


solenoid. Circuit open or shorted, or EEC Driver . 


failure. 


93: CCS Solenoid Circuit Failure: Solenoid 4 


_ (Coast Clutch Solenoid) fails to provide voltage 
drop across solenoid. Circuit open or shorted, 
or EEC Driver failure. 


94: CCC Solenoid Circuit Failure: Solenoid 3 
(Converter Clutch Control Solenoid) fails to 
provide voltage drop across solenoid. Circuit 
open or shorted, or EEC Driver failure. 


98: Failure Mode and Effects Management 
Failure/Failed EPC Output Driver: During the 
Quick Test, the voltage through the EPC 


(Electronic Pressure Control) solenoid is . 


checked and compared to a voltage through 
the solenoid after a time delay. An error will be 
noted if the change tolerance is exceeded. 


99: EPC Solenoid Circuit Failure/Short: Voltage 
measured across the Electronic Pressure 


Control Solenoid is less than a calculated | 


." minimum voltage. 





Drive Cycle Test 


After performing the EEC- IV Quick Test, the | 


following drive cycle test for checking Е400 
continuous codes should ре performed. 


NOTE: Faults have to appear four times 
consecutively for continuous codes 49, 59 and 69 to 


be set, and five times consecutively for continuous 


code 62. 

1. Record and zero EEC- IV Quick Test codes. 

2. Verify that the transmission fluid level is correct. 
3. Warm engine to operating temperature. 
4 


With transmission in (D) range, press the 
Overdrive Cancel Switch (LED light should 
illuminate) and moderately accelerate from 


stop to 64 Km/h (40 mph). This will allow the ` 


transmission to shift into third gear. Hold speed 
and throttle opening steady for a minimum of 15 
seconds (30 seconds above 4000 feet altitude). 


E4OD Automatic Transmission 


Press Overdrive Cancel Switch (LED light 
should turn off) and accelerate from 65 Km/h 
(40 mph) to 80 Km/h (50 mph). This will allow 
the transmission to shift into fourth gear. Hold . 
sped and throttle position steady for a minimum 
of 15 seconds. 


. With transmission in fourth and maintaining 
steady speed and throttle opening, lightly apply 
and release brake (to operate stop lamps). 
Then hold speed and throttle steady for an 
additional 15 seconds minimum. 


Brake to a stop and remain stopped for a 
minimum of 20 seconds with the transmission in 


(D) range. 
.. Repeat Steps 4 through 6 at least five times. 


Perform EEC-IV Quick-Test and record. 
continuous codes. | 


If the codes appear, refer to the Pinpoint Test 


° charted below for the appropriate service code. 


- NOTE: If any other service codes appear, service 
. those codes first as they could affect the electrical 


operation of the transmission. 


NOTE: After the servicing of any error codes 
resulting from the Quick Test the e ek Test should 
be repeated. 





Electrical Diagnosis Chart incex. 





Pinpoint Test 
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CONDITION/CAUSE (Continued) 


E4OD Test Harness T89T-70100-A 






4 


N 
_ 


5" . 
NN d 


pm 
ШШШ, „ 








TERMINAL 1 „#7 
BLACK ` 


TERMINAL 2 
RED 


TERMINAL 3 
WHITE 


TERMINAL 4 ` D | m 
_ BLUE Z «2 


TERMINAL 5 


"GREEN TERMINAL 8 


YELLOW (TOT) 
TERMINAL 7 | 
YELLOW (TOT) 
'E40D TRANSMISSION WIRING HARNESS ` 
‘TERMINAL LOCATIONS AND COLOR CODES 
TERMINAL 11 
ORANGE (EPC) 
TERMINAL 12 


° ORANGE (EPC) 


SOLENOID . 
BODY CONNECTOR 


D9241-2A 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


17-09-33 020200022 E4OD Automatic Transmission | | | 50.7 17-09-33 





CONDITION/CAUSE (Continued) | | e ль бал 


SERVICE CODES: 49, 59 AND 69 — PINPOINT TESTS AA. 
TEST STEPS 





| | | | | RESULTS ры ACTION TO TAKE |. 
| AM | CHECK HARNESS CONNECTIONS. | | = ты lu we tees 


e Check that the vehicle harness connector is fully 
engaged on the transmission bulkhead connector. 


n" to AA2.. 


22% Check that the vehicle harness connector terminals SERVICE a or REPLACE | 


as required. REPEAT 
QUICK TEST in the · 
.Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. | 


are fully engaged іп the connector. 





‚[ АА2_ СНЕСК RESISTANCE ОҒ SOLENOID mi 
| NOTE: Refer to the E4OD Transmission Wiring 


Harness Terminal Locations and Color 
Codes preceding these Pinpoint Tests. 















20-30 ohms GO to AA3. 




















REPLACE’ БО body 
апа.ВЕРЕАТ QUICK ` 
TEST in the Епдіпе/ ` ` 
Emissions Diagnosis. 
Shop Manual, Volume H. 


High resistance. ^ — ^ 





ө Install service jumper harness to the transmission 
‚ bulkhead connector. (Do not pry vehicle harness : 
connector off with a screwdriver.)* 







ө Connect ohmmeter negative lead to the black wire ` 
оп the service harness and the positive lead to the ` 
white wire on the.service namess: This is to test 

solenoid 1. ` 


Record the КРРТ | | | 
Resistance should be between 20-30 ohms. 


e Connect ohmmeter negative lead to the black wire . . 
on the service harness and the positive lead to the | 

red wire on the service harness. This is to test. 

solenoid 2. 











. € Record the resistance. 
e Resistance should be between 20-30 ohms. 


ТЕЗ CHECK SOLENOID FOR SHORT ТО GROUND |: 


ө Install service jumper harness to transmission 
bulkhead connector. (Do not pry vehicle harness T 
connector off with a screwdriver.) * 





' REPLACE Solenoid 
Body. REPEAT QUICK 
| TEST. | 








| Continuity Ж 

















e Check for continuity between an engine ground and 
appropriate wire with an ohmmeter or other low 
current tester үө: шап 200 milliamps). 


Solenoid | | 






| No continuity GO to AA4. 


e Connection should show no continuity. (infinite. 
resistance). 


. *Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from А before "C 
removing connector „с gn . | И С06490-2А 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


17-09-34 950 E4OD Automatic Transmission. 17-09-34 





CONDITION/CAUSE (Continued) 
2% SERVICE CODES: 49, 59 АМО: 69 - -- - PINPOINT TESTS AA (Continued) 


TEST STEPS  — | RESULTS- > ACTION ТО ТАКЕ | 


E AM CHECK SOLENOID REGULATOR МАМЕ - m UE MT 








e Tear. down: to solenoid regulator valve. I | ч: MEE „< | p CLEAR errors and 
e Inspect solenoid regulator valve for damage or ыш Us | | E н А 
Е CONAN CO ©... _.. 77 | Diagnosis Shop Manual, 
ө Check for stuck or missing spring. | | | ux „д | Volume H and the 
SN t OE | | continuous drive test. № 
codes continue, REFER 
to appropriate section in | 
‚| Mechanical Diagnosis іп 
this section. 


Service as required. 


*Remove solenoid body connector waran pushing оп the center tab and pulling « on the wiring harness. 
` CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat Shield from transmission before 
| removing connector: "mic | ` is | ^  CD7888-2A 


е ? t 
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CONDITION/CAUSE (Continued) - 


SERVICE CODES: 56 AND 66 — PINPOINT TESTS BB 


TEST STEPS RESULTS ACTION TO TAKE 
| BB1 | CHECK HARNESS CONNECTIONS | 


е Сһеск that the vëhicle harness соппесіог is fully 
engaged on the transmission bulkhead connector. 















GO to BB2. 


SERVICE or REPLACE 
as required. REPEAT 

1 QUICK TEST in the 
Engine/Emissions 
Diagnosis cia Manual, 
Volume Н. . 


e Check that the vehicle harness connector terminals 


- are fully engaged in the connector. 





CHECK TOT SENSOR RESISTANCE | ы 


NOTE: Refer to the E4OD Transmission Wiring 
- Harness Terminal locations and Color 
. Codes preceding these Pinpoint Tests. 


ө Install service jumper harness to the transmission 
. bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* 








Resistance in range GO to BB3. 



























Resistance greater 


REPLACE solenoid body 
than 100K 


and REPEAT QUICK 
TEST in the Engine/ 
Emissions Shop Manual, 
Piagnosis Volume Н. 










e Carefully touch the transmission oil pan on the | 
driver's side, away.from the exhaust system, to 
approximate the temperature. After running the 
Quick Test, the transmission oil pan should be warm 
to the touch. (As a guide, warm to the touch is 

"^. about 41-70 degrees C [105-158 degrees Ғ)). 


e Connect ohmmeter negative lead and the positive 
lead to the yellow wires on the service harness. 


ө Весога {һе resistance. 



















PERFORM SECOND 
TEST listed in this step. 
REPEAT QUICK TEST 
in the Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


Resistance out of 
range | 












e. Resistance should be approximately in the Б | 
гапдев. 


| TRANSMISSION FLUID TEMPERATURE 


| Resistance | 
| Degrees с ваг P (Ohms) 
























































0- 20 ( 32- 58) 37K- 100K 
21- 40 ( 59-104) 16K- 37K 
41- 70 . (105-158) 5K- 16K 
71- 90 (159-194) 2.7K- 5К 
91-110 (195-230) 1.5K- 2.7K | 

111-130 (231-266) 0.8K- 1.5K 









ө if the resistance was not the appropriate 
- temperature range but was between 0.8K and 100K 
~ .ohms, perform the following test. If the transmission 
is cold, run the transmission to heat it up. If the 
transmission is warm, allow the transmission to ` 
cool. Check TOT sensor resistance again. Compare 
the resistance with the initial resistance. Resistance 
should decrease if transmission was heated and 
should increase if transmission was allowed to cool. 
If the correct change in resistance occurs, REPEAT 
QUICK TEST. 


*Remove solenoid body connector by pushing on the center tab and pulling: on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat ues from transmission before x = 
removing connector. | m m . :CD6491-2A 
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CONDITION/CAUSE (Continued) 
_ SERVICE CODES: 56 AND 66 — = PINPOINT TESTS BB — Continued 


Ag 222275 TESTSTEPS `. | RESULTS ACTION TO TAKE 
_[ BB3 | CHECK TOT SENSOR FOR SHORT TO GROUND 5 а 


e install service jumper harness to transmission . | Continuity са REPLACE solenoid body 
bulkhead connector. (Do not pry vehicle harness бы Тес апа ВЕРЕАТ QUICK 
connector off with a screwdriver.)* "Mat y 7 | TEST. REPEAT QUICK - 

(qc “22.02 | TEST in the Engine/ 

Emissions Diagnosis . 

Shop Manual, Volume H. 


ө Check for continuity between engine ground and 
one yellow wire with an ohmmeter or other low 
current tester (less than 200 milliamps). 


ө Repeat the continuity check with the other yellow 


wie No continuity | If code was а continuous 


Әр | code, inspect 
е Connection should show no continuity (infinite | 7 - | transmission fluid to 
resistance). - | БАҒ, mt determine if fluid is 
ЖЕ | | | a = i | burnt. If burnt, teardown ` 
‘transmission and inspect 
for damage. SERVICE 
as required and 
REPEAT QUICK TEST 
іп the Engine/Emissions 
Diagnosis ш Мапиа!, 
za Volume H. | 





"Remove solenoid body connector by pushing on the center tab and pulling on the wiring ames 
CAUTION: Do not attempt to pry tab with а screwdriver. Remove heat shield from transmission before 
| гата connector. . | . | | | | | ко  CD6492-2A 
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CONDITION/CAUSE (Continued) 


SERVICE CODE: 62 — PINPOINT TEST CC 


TEST STEPS | | " RESULTS ACTION TO TAKE 





|CC1| CHECK HARNESS CONNECTIONS `> >> 










ө Check that the vehicle harness connector is fully 


GO to СС2. 
engaged on the transmission bulkhead connector. ` 



























e Check that the vehicle harness connector terminals 
. аге fully engaged in the connector. | 


SERVICE or REPLACE 
as required. REPEAT 
QUICK TEST in the 
Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 











| CC2 | CHECK RESISTANCE OF SOLENOID | 


‘NOTE: Refer to the E40D Transmission Wiring 
Harness Terminal locations and Color 
Codes preceding these Pinpoint Tests. 


e Install service jumper harness to the transmission 4 
bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* . 






GO to CC3. 





20-30 ohms 














REPLACE solenoid body 

| and REPEAT QUICK 
TEST in the Engine/ 

Emissions Diagnosis 

| Shop Manual, Volume H. 


High resistance 







e Connect ohmmeter negative lead to the black wire’ 
on the service harness and the positive lead to the 
green wire on.the service harness. This is to test . 
converter clutch solenoid. 


e Record the resistance. 
e Resistance should be between 20-30 ohms. 


“ссз | CHECK SOLENOID FOR SHORT TO GROUND 


GO to CC4. 


e Install service jumper harness to transmission 
bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* 





No continuity 









Continuity Replace Solenoid Body 
and REPEAT QUICK 
TEST in the Engine/ 
Emissions Diagnosis 


Shop Manual, Volume H. 





е Check for continuity between engine ground and 
green wire with an ohmmeter or other low current 
tester (less than 200 millilamps). 


CHECK CONVERTER CLUTCH REGULATOR VALVE 

AND CONVERTER CLUTCH CONTROL VALVE ` 

e Tear down to converter clutch regulator valve and | CLEAR errors and 
converter clutch control valve. | REPEAT continuous 


drive tests. If errors 
persist, refer to 





@ inspect valves for damage or contamination. 


ө Check for struck or missing spring. | Mechanical Diagnosis in 
| | this section. 


SERVICE as sio 





*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before . 
removing connecter | | | CD6493-2A 
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CONDITION/CAUSE (Continued) 
SERVICE CODE: 67 — PINPOINT TEST EE 


| ^... TEST STEPS =əÚ” )e v. | RESULTS | ACTION TO TAKE 
[ee T^ ADJUST MANUAL LEVER POSITION SENSOR | P o Т MIC NES 


_. ® Apply the parking brake. | | : й | | GO to EE2. Є 
e Place transmission in Neutral position. ' К И ZU i 


2 " | Жы ADJUST sensor 
‚ ө Verify that Manual Lever Position Sensor Tool . Е абсогап | | 
таа Bp ce ped dE edm | according to adjustment 
“Т89Т 20010 J fits in appropriate slots. | | : | procedures in this - 
3 i | | manual and НЕРЕАТ 
QUICK TEST in the 
 Engine/Emissions : 
Diagnosis Shop Manual, 
Volume H. 


CHECK OPERATION OF MANUAL LEVER POSITION 
SENSOR : | 


22 Insert Manual Lever Position Sensor test harness || ` | >| REPEAT QUICK TEST ` 
222 intothe Manual Lever Position Sensor connector. 105 0 7 тм the Engine/Emissions 
22% Plug test box into power supply | | | iie edi Shop Manual, 
e With transmission in Park, press the buttons on the: |. | 
' box. The GOOD light should light only when ` 
the P button is pushed. Repeat the test for 
RN, ©, 2 апа 1. 


REPLACE Manual Lever 
Position Sensor апа 
REPEAT QUICK TEST 
in the Engine/Emissions 
‚ | Diagnosis Shop Manual, 
| Volume. H. 





- CD6498-2A 
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CONDITION/CAUSE (Continued) 
SERVICE CODES: 91, 92, 93 AND 94 — PINPOINT TEST GG 


MUN TEST STEPS . . | RESULTS ACTION TO TAKE | 
| GG1 | CHECK HARNESS CONNECTIONS | i a | 


e Check that the vehicle harness соппесіог is fully 
engaged on the transmission bulkhead connector. 













GO to GG2. 














SERVICE or REPLACE 
as required. REPEAT 
QUICK TEST in the 
Engine/Emissions 
Diagnosis Shop Manual, 
Volume H. 


e Check that the vehicle harness connector terminals . 
are fully engaged in the connector. 















| GG2 | CHECK RESISTANCE.OF SOLENOID ` 


NOTE: Refer to the E4OD Yránsaasion Wiring 
Harness Terminal locations and Color 
Codes preceding these Pinpoint Tests 







GO to GG3.- 





20-30 ohms 












REPLACE solenoid body 
апа REPEAT QUICK 
| TEST in the Engine/ 
Emissions Diagnosis . 
Shop Manual, Volume H. 


| High resistance . ` 

e Install service jumper harness to the transmission 
bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* 










e Connect ohmmeter negative lead to the black wire 
on the service harness and the positive lead to the 
appropriate wire on the service harness. 


Error Code | Ме | 


` e Record the resistance. 





e Resistance should be between 20-30 ohms. 


| GG3 | CHECK SOLENOID FOR SHORT TO GROUND 


e Install service jumper harness to transmission 
bulkhead:connector. (Do not pry vehicle harness 
connector off with a screwdriver. )* 


















Continuity REPLACE solenoid body 
and REPEAT QUICK 
TEST in the Engine/ 
Emissions Diagnosis 
Shop Manual, Volume H. 












© Check for. continuity between engine ground and 
appropriate wire with an ohmmeter or other low 
_ Current tester (less than 200 milliamps). 


| Error Code | Wire 












No continuity ' REPEAT QUICK TEST 
Ж іп the Engine/Emisssions 
Diagnosis Shop Manual, 
Volume H. Problem f 
should not reoccur if the 
solenoid body passed 


previous tests. 









. @ Connection should show no continuity (infinite `: 
resistance). | 


*Remove solenoid body connector by pushing on the center tab and pulling on the wiring harness. 
CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before- 
removing connector. |  . С09246-2А 
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CONDITION/CAUSE (Continued) 


SERVICE CODES: 98 AND 99 — PINPOINT TEST HH 


TEST STEPS ‘RESULTS _ "ACTION TO TAKE. 
БҮТ CHECK HARNESS CONNECTIONS 








_® Check that the vehicle harness connector is fully 
 engaged on the transmission bulkhead connector. 


| GO to НН2. 


SERVICE ог REPLACE ` 
аз required. REPEAT 
QUICK TEST in the 
Engine/Emissions | 
Diagnosis Shop Manual, - 
. Volume H. 


e Check that the vehicle harness connector terminals. 
are fully engaged in the connector. 










. | HH2 | CHECK RESISTANCE OF SOLENOID | 
| NOTE: Refer to the E4OD Transmission Wiring 


‚ Harness Terminal locations and Color 
‘Codes preceding these Pinpoint Tests. 


4.0-6.5 ohms ` 





GO to HH3. ` 









REPLACE solenoid body 
and REPEAT QUICK | 
TEST in the Engine/ 
Emissions Diagnosis 

‚ Shop Manual, Volume H. 


High resistance 
e Install service jumper harness to the transmission || 
bulkhead connector. (Do not pry vehicle harness 

. connector off with a screwdriver.)* 











e Connect ohmmeter negative lead and positive lead 
to the orange wires on the service harness. 


e Record the resistance. 


e Resistance should be between 4.0-6.5 ohms. | 
m. CHECK SOLENOID FOR SHORT TO GROUND 


Continuity 








REPLACE solenoid body 
and REPEAT QUICK 
TEST in the Engine/ 
Emissions Diagnosis 

Shop Manual, Volume H. 


. € Install service jumper harness to transmission 
bulkhead connector. (Do not pry vehicle harness 
connector off with a screwdriver.)* 


e Check for continuity between engine ground and 
one of the orange wires with an ohmmeter or other 
low current tester (less than 200 milliamps). 

































REPEAT QUICK TEST 
1 in the Engine/Emisssions 
. | Diagnosis Shop Manual, 
‚ Volume H. Problem 
should not reoccur if the 
solenoid body passed ` 
previous tests. 


*Remove solenoid body connector by Suning on the center tab and pulling ọn the wiring harness. 
. CAUTION: Do not attempt to pry tab with a screwdriver. Remove heat shield from transmission before | 
removing connector. E | | | CD7885-2A 


ө Repeat the continut check with the other orange МО соати 
. wire. | | 


2 e Connection should show no сопу (infinite 
| Шаа | 
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REMOVAL AND INSTALLATION 


- Transmission 
“Removal ` 


1. Disconnect negative battery cable at the 
battery. ui | | 


2. Remove transmission dipstick. 


3. Place transmission selector in NEUTRAL 


position. | 
: 4. Raise vehicle оп а hoist. 


5. On 4x4 models only, remove front driveshaft. 
`+ Refer to Section 15-67, Front. Driveshaft for 
removal procedures. -- 


6. Remove rear driveshaft. Refer to Section 
15-61, Driveshaft—Single Type U-Joint, for 
removal procedure. On F-Super Duty vehicles, 
remove the transmission mounted parking 
brake. Refer to Section 12-70 for procedure. 


7. Disconnect shift linkage. Refer. to` Section 
_ 7-02, Shift Control Linkage, for procedure. 


.8. Оп 4x4 models only, remove shift linkage from 
transfer case shift lever. Refer to the 
appropriate section in Group 16 for transfer 
case shift linkage removal and installation 
procedures.. | | 


9. Remove manual lever position sensor 
connector by squeezing connector tabs and 
pulling on connector. | | 


CAUTION: Do not attempt to pry tab with pry bar. 


or screwdriver. Remove the heat shield from the 
transmission before attempting to remove the 
connector. mE 


. MANUAL 


- LEVER 
LEVER 


POSITION ` 
SENSOR 
M CONNECTOR 
w 
POSITION 


SENSOR 


MANUAL 





10. To remove solenoid body: connector heat 
shield, loosen two bolts using an 8mm wrench. 
Remove shield. Ж 25 


SOLENOID ` 
BODY 


. CONNECTOR 
HEAT SHIELD 


D9161-1A 


11. Remove solenoid body connector by pushing 
on the center tab and pulling on the wire 
harness. . | М 


| CAUTION: Do not attempt to pry tab with pry bar 


or screwdriver. Remove the heat shield from the 
transmission before attempting to remove the 
connector. 


E l ы 
ow a Ж 


D 


SOLENOID BODY 
CONNECTOR 


D9162-1A 
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REMOVAL AND INSTALLATION (Continued) 
















. Remove speedometer cable. Refer to Section - 
33-02, Speedometer, for cable removal and . 
installation procedures. Me NES 


' 16. Remove lower converter cover bolts using a 
| 10mm socket. * = | 


12. On 4x4 models only, remove four-wheel drive | |. 
: switch connector from transfer.case. Use care 
not to overextend tabs. | x 






13. Pry wire harness locator from: extension 
housing. wire bracket. | 


2 


ж С 
CLK 
AJ 
— 














` a LOWER CONVERTER. 


COVER E 


К — А 
< 


/) 
Ж 
е 
1} 
$, 


22 2 — (G 
48 NN А 


e. 
af 
Ü 


w 
== 


ZJ 


WIRE 
HARNESS 
LOCATOR 


sa 
p 


_ D9168-1A 


14.. Оп 4x4 models only, remove .wire harness: m MU RE P 
locators from LH side of crossmember. . 17. Adda rear engine cover plate bolts using a 
T i Mt | | 3710mm socket. `. т. сыз | 








“ 


WIRE HARNESS 
LOCATORS < 
E | 7 «Ф 







ENGINE `` 
COVER PLATE 
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REMOVAL AND INSTALLATION (Continued) - 


18. Remove starter. Refer to Section 28-02, 
Positive Engagement Starter, in the Light Truck 
Engine Manual (Volume B) for starter removal 
and installation procedures. 


. Using a 15/16-inch socket, rotate crankshaft 
bolt to gain access to converter nuts. Remove . 
four converter mounting nuts, using a 9/16-inch : 
socket and discard. ` “` | 


CONVERTER . 
NUT — 





20. Place E4OD Transmission Stand Fixture, 
Rotunda Equipment Model 014-00763 or 
equivalent on universal transmission jack and 
position fixture as illustrated: | 


Placement of Positioning Pins 


4x2 Vehicles | 4x4 Vehicles 





(б; NY 


E400 TRANSMISSION | 
STAND FIXTURE POSITIONING 





Р5888800 © PINS | | mf; 
| 09173-1А / 
| . ә” 222222 POSITIONING 
Е400 TRANSMISSION PINS ` 
STAND FIXTURE. | 


PS 88B 800 ` - 
| D9174-1A - 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 





17-09-44 |  Е400 Automatic Transmission 5 2 = 17-09-44 


REMOVAL AND INSTALLATION (Continued) | 
21. Use a safety strap to secure transmission. ^ ..  .. bolts and remove crossmember from 
22. Loosen the two rear transmission mounting pad | a transmission. | 

nuts using ап 18 mm socket. Remove retaining : ЕК 


GUSSET | | | ІІІ? 
78314 (RH) CROSSMEMBER C TE | BETAINER AS SEMDLY 


SCREW AND 
WASHER ASSEMBLY 


388824 
&-———— TIGHTEN TO ' 
81-108 М-т 


GUSSET | | ‚ (60-80 FT-LB) 
7468 (LH) | 






4 


Е-250-350 (4х2) 


















БЕ qo | МОТ АМО 
BOLT AND .- | Е WASHER ASSEMBLY 
INSULATOR AND 
RETAINER WASHER . NUT 621945 
TIGHTEN ТО ° TIGHTEN ТО T" | | . 81-108 Nm 
` 81-108 Nm ` 75-102 Nm b S | (60-80 FT-LB) 
p (60-80 FT-LB) (55-75 FT-LB) | 
— 
p^ № BOLT З Ка 
| к". ASSEMBLY INSULATOR INSTALLATION 
— Ç s 
Puls | 
` de INSULATOR AND 
CROSSMEMBER RETAINER ASSEMBLY 
5060 — 
UE SCREW AND 
NUT AND , VEHICLE WASHER 
WASHER . 
ASSEMBLY 
‚ ASSEMBLY ` .388824 
45350 281-108 Nem 





TIGHTEN To. FRONT OF VEHICLE _ ` 






(60-80 FT-LB). 





DAMPER 


68-94 Nm - ` _ а. | 
(50-70 ЕТ4В) ^_^ > Е250-Е-50 
| a LM 4А263 







GUSSET 
7F468 (LH) 






: NUT AND - 
| ` WASHER 
@—— ASSEMBLY - 
| 621945 
жағ TIGHTEN TO 


81-108 Nem 
(60-80 FT-LB) 


INSULATOR INSTALLATION 
(DIESEL 4x4. APPLICATION ONLY) 


GUSSET 
79314 (RH) 





CROSSMEMBER 













BOLT 












F-250-350 (4x4) 
F-SUPERDUTY 


BOLT 
802114 






% ENGINE. AND 
` MOUNT 



























NUT | p | 
_ 800937 € NUT 
TIGHTEN TO | | 800937 
^— 58-77 Nem TIGHTEN TO 


(43-57 FT-LB) | Ї 58-77 М-т 
| ` (43-57 FT-LB) 


USE SHORT 
SLOTS | 


SHOWING INSTALLATION 
OF REAR ENGINE MOUNT WITH 

.' E40D AUTOMATIC TRANSMISSION 

| VIEW X 


ç CM. 
















TYPICAL GUSSET INSTALLATION 
i VIEW Z | 
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REMOVAL AND INSTALLATION (Continued) ` 









23. Remove transmission cooling lines using a 1/2- 

inch flare wrench, from transmission case. Cap. 

. cooling lines and plug fittings at transmission. 
р s 000 71. 4 COOLING: ` ` 












24. Remove six bell housing bolts using a 5/8-inch 
socket. ^. i NE 


25. Back out converter -pilot form. flywheel and 
© gently lower transmission while observing 
.. hardware obstructions. ` E Wo US 









REAR 
: ENGINE | 
COVER PLATE | 


BELL HOUSING 





FLYWHEEL — 








< 09180-1А 


26. Install Torque. Converter. Handles, T81P- 
_ 7902-C ог equivalent, on converter with 
handles in the 6 and 12 o'clock positions. 

| А TORQUE CONVERTER 
2 Ө H 


ANDLES 
T81P-7902-C 













. Remove transmission filler tube.. 
. 28. On 4x4 models only, remove transfer case vent 
- , hose form detent bracket. Refer to Section 
16-80 or 16-81 for vent hose location. = 


29. On 4x4 models only, remove the transfer case - 
`` from the transmission. Refer to Section 16-30 
. or 16-81 for transfer case removal procedures. 
. 80. On F-Super Duty Models, remove the 
transmission mounted parking brake. Refer to 
'. Section 12-70 for procedure. ` ` i 


installation 


Before installing transmission, check wiring harness 
for damage. Check connectors for electrical integrity 
(terminal condition, corrosion and contamination). 
Repair or replace as required. Я 


1. Place transmission onto E4OD Transmission 
Stand Fixture Rotunda Equipment Model 014- 
4-763 or equivalent. ` | 


2. On 4x4 models only, install transfer case to - 
transmission. Refér to Section 16-80 or 16-81 
. {ог transfer case installation procedures. On ` 
.F-Super Duty Models, install transmission | 
mounted parking brake. Refer to Section 12-70  . 
for procedure. | | H | 


3. Installtorque converter using Torque Converter 

š Handles T81P-7902-C or equivalent. Carry 
converter with the handles in the 6 and 12 
o'clock positions. Push and rotate ‘the 
converter onto the pump until it bottoms out. 


|| NOTE: Check the seating of the converter by 


placing a straightedge across the bell housing. 
. There must be а gap between the converter pilot 
| face and the straightedge. 


— 


TORQUE 







CONVERTER 
HANDLES 
T81P-7902-C 
GAP INDICATES . | 
THAT CONVERTER IS 
COMPLETELY SEATED 
e : | - STRAIGHT EDGE 
: | | Ж) 
. 
``’ D9054-1A 
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REMOVAL AND INSTALLATION (Continued) 





. , Remove converter handles. - | 


5. Check condition of filler tube O-ring, replace if 
. damaged. Install filler tube. | | 


. 6. Rotate converter studs to align with flywheel | 
mounting holes. : 


`7.. „Расе bolts into bell housing mounting holes. 


8.. Raise transmission into position while 
© observing all hardware obstructions. Do not 
.. allow converter drive flats to disengage from ` 
‚ pump gear.-Use rubber converter drain plug 
cover to aid in the alignment of thé converter 














converter pilot. The converter must rest 
squarely against the flywheel. This indicates 
that the converter pilot is not binding in the 
- engine crankshaft. 0202002 T | 












REAR 
ENGINE 
COVER PLATE 






— BELL. HOUSING 





FLYWHEEL - 







. Alternately snug-up bell housing bolts using a 
. 5/8-inch socket. Alternately tighten bell 
housing bolts to 55-67 М-т (40-50 ft-Ibs). 





TIGHTEN BOLTS  - 
ТО 55-67 Nm ^ 
(40-50 FT-LB) - 


+n Ah ылық 
“ 





`р9185-1А | 


E4OD Automatic Transmission 


- Studs. Use care not to damage the flywheel апа. | | 


Doiso1A . | 


17-09-46 









10. Install rubber converter drain plug cóver. 
11. Install transmission cooling lines to 
transmission fittings using a 1/2-inch crows 
foot. Tighten to 24-31 М-т (18-23 ft-lbs). — — 
Install crossmember and transmission retaining 
‚ bolts. ©з М | 






12. 






COOLING 









13. Remove safety strap and universal high lift. 
_. transmission jack. . .- | 


214. Rotate crankshaft using а 15/16-іпсһ socket оп 

front pulley bolt to gain access to converter 
_ Studs. Install new stud nuts using a 9/16-inch 
` socket. Tighten to 28-40 №: m (20-30 ft-lbs). . 







. TIGHTEN NUTS 
TO 28-40 Nem 
(20-30 FT-LB) 















D9190-1A 


15. Install starter motor. Refer to Section 28-02, : 
21. Positive Engagement Starter in the Light Truck 
.. Engine Manual (Volume B) for starter removal 
and installation procedures. - | | 

. 16. Install rear engine plate cover and lower dust 
^. cover bolts using а 10 mm socket. Tighten to 
17-21 М-т (12-16 ft-lbs), — | | 


N 












‘TIGHTEN BOLTS 
.. ТО 17-21 Nm ` | 
(12-16 FT-LB) ро193-1А 
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REMOVAL AND INSTALLATION (Continued) i 
GUSSET. 


























7R314 (RH) | CROSSMEMBER 


INSULATOR AND 
RETAINER ASSEMBLY - 
222 60091 





SCREW АМО 
WASHER ASPEMELY 
388824: 






GUSSET ` TIGHTEN TO 
7F468 (LH) 81-108-N-m. 


(60-80 FT-LB) 


4 


Ғ-250-350 (4х2) 





| " NUT AND 
INSULATOR AND. BOLT AND WASHER ASSEMBLY 





ics WASHER смут 621945 
Es | 388824 . . 379696. ‘TIGHTEN ТО ” 
ИСНТЕМ ТО. TIGHTEN ТО 81-108 Nm . 
| 81-108 Nm ` 75-102 N-m (60-80 FT-LB) 
p usati . - . . (60-80 FT-LB) (55-75 FT-LB) | . 







e N 





= = Е 






























= № - Е BOLT | ЖЕТІСІ Єт 
x = > ASSEMBLY INSULATOR INSTALLATION ` 
OCC < | 58132. | 
AI View v K— I | | I 
: <, ` INSULATOR АМО 
CROSSMEMBER PSN i RETAINER ASSEMBLY 
, 5060 ` > 
= p E 
SCREW AND 
NUT AND ` VEHICLE WASHER: 
WASHER ASSEMBLY 
ASSEMBLY Stn | 388824 
45350 sa PONES 81-108 М-т 
TIGHTEN TO FRONT OF VEHICLE 


(60-80 FT-LB) 


68-94 М-т 

(50-70 FT-LB) Wb ‚кз 
DAMPER 

| " ^ 4A263 - 

GUSSET . | 

. 75468 (LH) 


CROSSMEMBER 
5060 2d 


NUT AND 
WASHER . 
ASSEMBLY : 
621945 
TIGHTEN TO: 
81-108 Мет. ` 
(60-80 FT-LB) 


. . INSULATOR INSTALLATION 
. (DIESEL 4x4 APPLICATION ONLY) 


GUSSET 
79314 (RH) 


















BOLT 





F-250-350 (4x4) ^ .- 
F-SUPERDUTY ` 


© BOLT 
802114 













COLOR CODE 
SURFACE. 
“ТО REAR 






Q ENGINE AND. 
'MOUNT 








CROSSMEMBER: 


CHASSIS € 4 
9, 5060 











800937 NUT 



















so 52 | 
TIGHTEN TO 800937 
E CM ion F 58-77 Nem ; е TIGHTEN ТО. 
(43-57 ҒТ-ІВ) | | Š . . 58-77 Nem 


SHOWING INSTALLATION 
OF REAR ENGINE MOUNT WITH 
.E40D AUTOMATIC TRANSMISSION 
VIEW X 


(43-57 FT-LB) | 












TYPICAL GUSSET INSTALLATION 
au. VIEW Z 
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REMOVAL AND INSTALLATION (Continued).  — | | 






20. On 4x4 models only, install wire harness 


17. Install. speedometer cable. Refer to Section 
| locators into crossmember. 


33-02, Speedometer, for cable removal and | 

installation procedures. | 2 | | 
‚18. Completely seat solenoid body connector into ` 
solenoid valve body recepticle.-An audible click 

indicates full contact. E GI E" 






| .21. Install wire harness locator. into extension 
| housing wire bracket. - А 


m 22.. Оп 4x4 models only, install four-wheel drive 
212 switch connector. | 








23. On 4x4 models only, connect transfer case.shift 

linkage. Refer to Section 16-81, Borg-Warner 
° 13-56. Transfer Case—Manual Shift for 
procedure. ` - SEE | 


. Install manual lever position sensor connector. 
An audible click indicates full connection. 






| 


5 С. . MANUAL 


` (fif 
mak: 








Ф 


[з 






MANUAL . 
_ LEVER 
. POSITION 
. SENSOR 


| Kk) x 
) ! 


SOLENOID. ' 





BODY 
CONNECTOR 





.. 09195-1А | 






09160-1А 





Е 19. Install solenoid body connector heat shield with |. 
| : ` off-set bending inward. Tighten to 8-12 Nm | 
(6-9 ft-lbs). | TP "MIL Os: 










. Install shift-linkage. Refer to Section 


' Shift Control Linkage, for procedure. 


26. Оп 4х4 models only, install shift rod to transfer 
< case shift lever. Refer to Section 16-81, Borg- 
Warner 13-56 Transfer Case Manual Shift, for 


` procedure. . - 


- 27. Install rear driveshaft. Refer to Section 15-61, 
. Driveshaft—Single Type U-Joint, for removal |.. 

procedure. . . · - г 2 

28. On 4x4 models only, install front driveshaft. 

- Refer to. Section 15-67, Front Driveshaft, for 

installation procedures. — ^ 5. ,.° | ° 





"SOLENOID BODY 17-02, 


© © AK CONNECTOR HEAT 
E it SHIELD ` 
> 


р уз: (2 
| Faces < 


C] E > 
@ 














‘ (= i 





y 



















|. 29. Lower vehicle. ` 





30.. Connect negative battery cable. 





TIGHTEN BOLTS . 
" TO 812 Nem ` 
' '". (6-3 IN-LB) 






31. Fill the transmission to the proper level ‘with - 
‘Motorcraft MERCON® Multi-Purpose 
^X. Automatic Transmission Fluid part no: E4AZ- | 
. 19582-B, Specification ESP-M2C166-H) or | 






`. > equivalent. 
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IN VEHICLE SERVICE 


Extension Housing Gasket 
Removal E 
1. Position vehicle on a hoist. 


2. Remove front (4x4 only) and rear driveshaft. 
Refer to Sections 15-67, Front Driveshaft and 
Section 15-61, Driveshaft—Single Type 
U-Joint, for removal procedures. ae 


3. Remove transmission mounting pad nuts and 
bolts. Refer to the transmission removal 
procedures for crossmember illustrations. 


4. On 4x4 models only, remove shift linkage from 
transfer case shift lever. Refer to the 
appropriate Sections in Group 16 for transfer 
case shift linkage removal and installation 
procedures. 


5. On 4x4 models only, remove four-wheel drive 
switch connector from transfer case, use care 
not to overextend tabs. | | 


6. Pry wire harness locators from extension 
housing wire bracket. | 


7. On 4x4 models only, remove wire harness 
locators from LH side of crossmember. 


8. Remove speedometer cable. Refer to Section 
33-02, Speedometer, for Cable Removal and 
Installation procedures. . 


9. On 4x4 models only, remove transfer case vent 
hose from detent place. Refer tó the 
appropriate transfer case section in Group 16 
for vent hose location. | | | 


10. On 4x4 models only, placé Transmission Stand 


Fixture Rotunda Equipment Model No. 014- 
00104 or equivalent on universal. high lift 
transmission jack and position under transfer 
case. | 


11. Remove nine extension housing bolts using a 
13 mm box wrench. 


<> EXTENSION 
HOUSING 





12. Slide transfer case rearward and downward to 
remove, and discard extension housing gasket 
from housing and transfer case mating 
surfaces. ` | 


Installation 


1: Grease extension housing gasket and position 
X on extension housing. | 


EXTENSION 
HOUSING 
GASKET 


EXTENSION 
HOUSING 


Raise extension housing into position. 


Install nine extension housing bolts using a 
13mm socket. Tighten to 27-39 N:m (20-29 
ft-Ibs). 


EXTENSION . 
HOUSING 


e 
Z 


ж 


: а f Ж. 
48 


S 


К 
Ga 


D) 


о 
“ЖЕ 
ә 


ы 


(2) 
| 


\ 


TIGHTEN BOLTS 
TO 27-39 Nem . 
(20-29 FT-LB) 


ТШ “> 


S 


D9210-1A 
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IN VEHICLE SERVICE (Continued) 


4; On 4x4 models only, attach transfer case. vent 
. hose to detent plate. Refer to the appropriate 
. section in Group 16 for vent hose location. 


5. On 4x4 models only, install four-wheel drive 
- . connector. | Жа 


6. Install wire harness locator into extension 
housing wire bracket. 


7. Install transmission mounting pad bolts and 


nuts and tighten to 81-108 М-т (60-80 ft-lbs) 
for all F Series or 68-96 №: m (50-70 ft-Ibs) for all 
E Series. . . | 


8. Remove universal high lift transmission jack. 


9. Install speedometer cable. Refer to Section 
-33-02, Speedometer, for Cable Removal and 
Installation procedures. "E. 


10. Install front (4x4 only) and rear driveshaft. Refer 
to Section 15-67, Front Driveshaft and Section 
15-61, Driveshaft—Single Type U-Joint for 
removal procedures. — 


11. Fill the transmission ‘to the proper level with 
Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid, part no. E4AZ- 
19582-B, specification (ESP-M2C166-H) or 
equivalent. | Е 


Parking Mechanism m 


Follow extension housing gasket replacement 
procedure for removal and installation of extension 
housing. | 


Removal: 


1. Remove two bolts using a .13mm socket from `: 


park rod guide рае. —— » 


_ PARK ROD 
_ GUIDE PLATE 


09212-А - 


2." Remove parking pawl return spring, pin and | 





parking pawl from case. 


E4OD Automatic Transmission 








17-09-50 













3. Remove the Torx@ head bolt (40A bit) and 
parking pawl abutment. | 


PARKING 
PAWL ` 
PIN 
PARKING PAWL - 
RETURN SPRING , 










PARK ‚ PARKING | | 
ABUTMENT PAWL DA 





Installation | 
1. Instali parking pawl, pin and return spring. 
NOTE: Spring end rests on inside surface of case. - 


2. Install parking pawl abutment with Torx@ head 
Ap (40A bit). Tighten to 22-27 N:m (16-20 
ft-lbs). . жен f . | 


PARKING 
PAWL 
PIN - 
PARKING PAWL 
RETURN SPRING ` 


шт 
| PARK ` PARKING 
` ABUTMENT PAWL 


D9213-1A 


- 
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ІМ VEHICLE SERVICE (Continued) 









3. .Using a 13mm socket, attach park rod guide 
plate with two bolts and washers. Tighten to 
22-27 N:m (16-20 ft-lbs). ` 


NOTE: Ensure plate dimple is facing inward. 











PARK ROD 
GUIDE PLATE 


D9212-1A 


Valve Body and Intermediate Band Servo 
Removal | 
If solenoid valve body is going to be replaced: 


e Remove solenoid body connector heat shield, 
loosen both bolts using an 8mm socket. 


e Remove slotted heat shield. 


e Remove solenoid body: connector by pushing 
on the center tab and pulling on the wire 
harness. | ` 


CAUTION: Do not attempt to pry tab with pry bar 
or screwdriver. Remove the heat shield from the 
transmission before attempting to remove the 
connector. 





7 SOLENOID BODY 
CONNECTOR 


09162-1А. 


Check electrical connectors for terminal 
condition, corrosion and contamination. Repair 
or replace as required. pot 


Remove 15 back and side pan bolts using a 
10mm socket. . | | 


ою 
РАМ 
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IN VEHICLE SERVICE (Continued) 





25. Remove 11 accumulator body bolts: using an 
8mm socket and two nuts using a 10mm 
socket. Remove accumulator body. | 


22. . Place a fluid catch basin under transmission 
pan. Loosen front pan bolts using a 10mm 
socket. Pry rear of pan from case. 









3. Remove front pan bolts using a 10mm socket. 
Remove pan. | | | 


4. Remove filter and seal assembly by carefully 
E pulling and rotating the filter as necessary. If © 
seal remains in bore, carefully remove using 
O-Ring Tool T71P-19703-C or equivalent. 


NOTE: Discard filter and seal. 





‘ACCUMULATOR 
. BODY 


`09217-1А 





6. Remove 14 main control body bolts using an - | 
8mm socket and two nuts using а 10mm 
socket. Remove main control body. 


NOTE: Do not remove the two bolts as shown on 
illustration. | | 





09215-1А 


MAIN CONTROL ` 
BODY. 







4 avoga 
NI 


DO NOT REMOVE 
THESE BOLTS 


D9218-1A 


- O-RING TOOL 


Т71Р-19703-С 09216-1А 
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IN VEHICLE SERVICE (Continued) 


Remove nine solenoid body bolts using a 30A 
Torx® bit and one nut using a 10mm socket. 


' Push down on solenoid body receptacle t 


remove solenoid body. 


¢ SOLENOID 
BODY ` 


D9219-1A 


8. Remove solenoid screen by turning 
counterclockwise and pulling out. 


Oo = 2 
00 d | 


SOLENOID 
"j Я у 


е2) 





2:9. Remove three reinforcing plate bolts using an 
8mm socket. Remove plate. 


; Carefully lower separator plate and gasket so 
that check balls, EPC ball and spring are 
retained. | 


SEPARATOR PLATES 
AND GASKETS 


(o 


= —— Е mg 
x Жаға, ТІН... 


11. Remove servo snap ring and retaining plate, 
“piston and rod шалды апа servo spring. 


SERVO J 





RETAINER 
RE PLATE 
RING 
( м, 
% 
09223-1А 
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IN VEHICLE SERVICE (Continued) | О шы ae 


Installation 4. Position new separator to case gasket: on 


к. | DIE | separator plate. · 
1. Install servo spring, servo piston and rod P j 


assembly. 


5. Lubricate separator case gasket with petroleum 
jelly as shown. dd | 


2. Install servo retaining plate and snap ring. 


EPC BALL 


ue 


RETAINER 
PLATE 


11 CHECK BALL LOCATIONS 








Grease valve body pockets.with petroleum jelly 
as shown. Put 11 check balls (10 rubber and 1 
steel), EPC spring and greased EPC ball into 
position. ; "TON 2 








3. Grease separator plate with petroleum jelly to 
hold new. separator to control gasket. f 





SEPARATOR TO 
CASE GASKET 







PETROLEUM | . SEPARATOR 
` JELLY s PLATE 





D9224-1A 





CHECKBALL 
LEGEND 





ÁN - STEEL (1) 
(1- виввен (10) 





'D7890-1A 






i 
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ІМ VEHICLE SERVICE (Continued) 








7. Installseparator plate and gaskets. Install three 
reinforcing plate bolts using an 8mm socket. 
Tighten to 9- 11 N:m (80-100 in-Ibs). | 


NOTE: Check location of check balls and EPC ball. 













о 
e 
е 


“оо .. 


° REINFORCING ` 
_ PLATE 






TIGHTEN BOLTS TO | 
“т 
(80-100 IN-LB) 


09227-1А 


NOTE: Stamped "ОР" оп reinforcing plate must be 
visible. ! | a 








8. Install solenoid screen and lock in place by 
turning clockwise. | 





0 09 š j | Е 
0 O | - 
0 oo” . D> 
00 0 ш()%ла " d 
SOLENOID dif acit" det 
D SCREEN O 


4 >; | 





" eS O Шы \ 
(7 A | 


| 
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9. Install main control body over studs. Align 
_ _ manual valve with manual lever. 


> | | | А 
AeA MANUAL 
Sl VALVE 


ч, 





10. Attach valve body with two nuts using a 10mm 
socket and 14 bolts using an 8mm socket. 
Tighten to 9-11 N:m (80-100 in-Ib). 










TIGHTEN TO 
9-11 М-т 
(80-100 IN-LB) 
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IN VEHICLE SERVICE (Continued) 





11. Install.accumulator body over studs and.attach 
with two nuts using a 10mm socket and 11 bolts: 
using an 8mm socket. Tighten to 9-11 №: m (80- 
100 in-Ib). i 


ACCUMULATOR 
: BODY 


TIGHTEN TO 
9-11 N-m 
(80-100 IN-LB) 








Install solenoid body over stud and attach with 

. nine Torx( bolts using a 30A bit and one nut 
using a 10mm socket. Tighten to 9-11 №: m (80- 
100 in-Ib). | um 


NOTE: Prior to solenoid body assembly installation, 
coat the case connector bore with M1C172-A 
grease or equivalent. 


12. 


SOLENOID 





TIGHTEN TO 
9-11 Nm 
(80-100 IN-LB) 








. 14. Using grease to hold new pan gasket, position 





13. Install a new filter and seal assembly by 
lubricating the seal with transmission fluid and 
pressing the filter into place. Do not reuse filter 
or seal. | | x 















Er 


— | тшс] /) 
Р TA 
| |. FILTER 


` D$215-1A 





gasket onto pan. Check condition and 
" placement of pan magnet. 









PAN 
GASKET. 
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IN VEHICLE SERVICE (Continued) 






15. Install 20 pan bolts using a 10mm socket. 
Tighten to 14-16 М-т (10-12 ft-Ib). | 


TIGHTEN BOLTS TO 
14-16 N-m 
(10-12 FT-LB) 





indicates full. connection. CN 







Q 
e 


ПШ 
ES 








© 







— 
0 












SOLENOID 
BODY . 
CONNECTOR 
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D9233-1A | 





16. Completely seat solenoid body connector into 
solenoid valve body receptacle. Audible click | 















. Install solenoid body connector heat shield with 
off-set bending inward. Tighten to 8-12 М-т 
(6-9 ft-lb). ` T | 


SOLENOID BODY 
CONNECTOR HEAT 
| ы SHIELD 
2 | 


TIGHTEN Ж? 


ТО 8-12 М-т 


(6-9 IN-LB) 09196-1А 


‚ Lower vehicle. 


. Fill the transmission to the proper level with 
Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid, part no. E4AZ- 
19582-B, specification ESP-M2C166-H or 
equivalent. dE 


Manual Lever Seal | 
Removal | 


1. Remove manual lever position sensor. 
_ connector by ‘squeezing connector tabs and 
pulling on connector harness. 


MANUAL 
LEVER 
POSITION ` 
SENSOR 
CONNECTOR ' 


MANUAL 
LEVER 
POSITION 
SENSOR 
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IN VEHICLE SERVICE (Continued) 









6. Loosen front рап bolts using a 10mm socket. 
Pry rear of pan from. case, and allow fluid to 


Check electrical connectors for terminal 
condition, corrosion and contamination. Repair 









or replace as required. | | drain. | 
3. Remove lever control rod from manual lever 7. Remove front pan bolts using a 10mm socket. 
Remove pan. | 


using a large screwdriver. 


8. Remove filter апа seal assembly by carefully 
pulling and rotating filter as necessary. If seal 
remains in bore, carefully remove using O-Ring 
Tool T71P-19703-C or equivalent. 


NOTE: Discard filter and seal assembly. 


SEAL 








D9157-1A 





> ie. fanless 
— =S г 
> Arye os a Gay 
[ — = 
; Remove two manual lever position sensor bolts | о. d О ‚ 
using an 8mm socket and sensor. ` vow mod 
| A FILTER — ^ 


5. Place a fluid catch basin under transmission 
рап. Remove 15 back and side pan bolts using 
a 10mm socket. | | 








09215-1А 






09216-1А 
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ЭМ VEHICLE SERVICE (Continued) 






9. Remove manual lever roll pin using Locknut Pin 
Remover T78P-3504-N or. equivalent. 









LOCKNUT Ж Жы” 
РІМ REMOVER Da 








T78P-3504-N f к | 
«Д MANUAL 

: CA | LEVER 

| - ; Ж ROLL PIN 


10: Remove inner detent lever nut using a 21mm 
box wrench while holding lever with crescent 
wrench. | | | 








= 
«=», 


INNER DETENT 
LEVER 






















11. Remove inner detent lever and park actuating | 
rod assembly from manual lever.” ! 





12. Remove manual lever. 





13. Remove manual lever seal using a large - 
Screwdriver, being careful not to score bore. 








i» 
ШІ 
— 








_— MANUAL 
LEVER 
SEAL 






Installation | 
1. :Сіеап bore opening with mineral spirits. Install 


seal using Shift Lever Seal Replacer T74P- 
77498-A or equivalent. 


SHIFT LEVER 
SEAL REPLACER 
T74P-77498-A 


Y 


< 
Ñ | 


QN 
9 


N 


<< 
Ф. 


SZ 
А: 


SA 
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ІМ VEHICLE SERVICE (Continued) 





. actuating rod assembly and nut using a 21mm 
. box wrench. | | i T 






NOTE: Inner detent lever must be sealed on flats of 
_ shaft, and rod assembly must be through guide 





. lever. us | 





D7876-1A 





3. Tighten inner detent lever nut using а: 21mm 
© „crows foot while holding lever with crescent 
wrench. Tighten to 41-54 М-т (30-40 ft-Ib). 





: TIGHTEN NUT TO 
/—— s 41-54 Nm 
. (30-40 FT-LB) ` 


INNER DETENT 
LEVER NUT ` ` 


E40D Automatic Transmission 

















2. : Install manual lever, inner detent lever, park | 


plate. Inner lever pin must be aligned with manual .|: 


17-09-60 






4. ` Install manual lever roll ріп. 





Ж 7 | 
ery 







MANUAL LEVER. 
ROLL PIN 
















. Install manual lever position sensor with two 
. bolts and washers. Do not tighten bolts at this . 
time. Align manual lever position sensor for 
. NEUTRAL gear position using Gear Position ` 
Sensor Adjuster T89T-70010-J or equivalent. 
6. Using an 8mm socket, tighten bolts to-6-8 М-т 
. (55-75 1-6$). с... 


SS e^ in Ww 
v) AM S rim 


T89T-70010-V . 


( LS тез 


N а 


5 N 
| x > 
Е. | << OCA 






( 


(© 
/ 


”— 


Өң END 


“ 







^ 
22. 
ж 


ТІСНТЕМ BOLTS ТО 
6-8 N-m 
_ (55-75 IN-LB) f 
' D9240-1A 
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ІМ VEHICLE SERVICE (Continued) 


7. 


Install manual lever position sensor connector. 
Audible click indicates full connection. 


REAR 
ENGINE 
COVER PLATE 


— BELL HOUSING 


FLYWHEEL . 


Install shift linkage. For procedure, refer to Shift 
Control- Linkage, Section 17-02. 


Install a new filter and seal assembly by 
lubricating the seal with transmission fluid and 
pressing the filter into place. Do not reuse old 
filter or seal. 


SEAL 


dem 


Ns a en E 


ж) 
T É Z 
a= RA IIS BS 


= 
"ee, 
: — бе, 
= = a 77 4 


Р. 
: самте ласа 
| FILTER 


В < | 09215-1А 
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г 
44 i Н> SS O 


17-09-61 


10. Using grease to hold new pan gasket, position 
gasket onto pan. Check condition and 
placement of pan magnet. 


PAN = 
diio oi = 


PAN 
- GASKET 


11. Install pan and 20 pan bolts using a 10mm 
socket. Tighten to-14-16 М-т (10-12 ft-lb). 


= ED 7) 


- — 
= T заш 


K> 


TIGHTEN BOLTS TO ` 
14-16 М-т i 
(10-12. FT-LB) 


12. Lower vehicle. 


13. Fill the transmission to the proper level with 
Motorcraft MERCON® Multi-Purpose 
Automatic Transmission Fluid, part no. E4AZ- 
19582-B, аша ESP-M2C166-H or 
equivalent. 
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DISASSEMBLY AND ASSEMBLY 








Refer to the transmission disassembled view at 3.. . Rotate transmission so that pan is facing up. 
the beginning of this Section. | Remove 20 pan attaching bolts (10mm socket). 
Disassembly Remove the pan and gasket, discard gasket. 


1. Remove input shaft from transmission. бї 
| т РАМ . 


ІМРОТ 


4. Remove filter апа seal assembly by carefully 
pulling and rotating filter as necessary. If seal 
remains in bore, carefully remove using O-Ring ` 
Tool T71P-19703-C or equivalent. Е 


NOTE: Discard filter and seal. 
















2. Mount transmission on Twin Post Engine Stand . 
Rotunda 014-00106 or equivalent. 


NOTE: Thoroughly clean the solenoid body 
connector area to avoid contamination. 








FILTER 
"AND SEAL · 
ASSEMBLY 


ROTUNDA TWIN POST 
ENGINE STAND 
014-00106 





D8955-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


5. Remove accumulator body, 11 bolts (8mm 
socket) and two nuts (10mm socket). 






ACCUMULATOR 
BODY 


CAE 


= 


ухх < 


ы 
та лім ИКЕ ЧАН с 
=з » và. a 1, 
E i 


N ЭСЛИ: 
эү AL 
i3 (5 $4 
| ! 


а 





6. Remove тат control body 14 bolts (8mm 
socket) two nuts (10mm socket). 


NOTE: Do not remove the two bolts as shown. 






DO NOT REMOVE 
THESE TWO BOLTS 





LP TEES 


MAIN CONTROL 
ВООҮ : 





D8957-1A 












7. Remove nine solenoid body bolts (30A Torx@ 
bit) and one nut (10mm socket). ` 









SOLENOID 
BODY 





8. Push up on solenoid body connector while 
removing solenoid body. | 


PUSH UP ON 
CONNECTOR 
WHILE LIFTING 
SOLENOID BODY 
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‘DISASSEMBLY AND ASSEMBLY (Continued) 











9. Remove solenoid screen, by turning 
counterclockwise and pull out. | 


\ SOLENOID 
SCREEN 





10. Remove three ‘reinforcing plate bolts (8mm 
socket), remove plate. 


| Шалы ЕРС ball is spring loaded under separator 
plate. | 








. ЕРС BALL 





` REINFORCING 
|. PLATE 


D8961-1A 





211. Remove separator plate, two gaskets, EPC ball 
and blowoff spring, discard gasket. ` 








SEPARATOR 
PLATE AND 
GASKETS 







BAN Ь 
. ы * n 
N KU 
” 


`Š у 
тше УУ ТА 4 ^ 


ППТ 


H 


I 


. М 4 

EPC BALL 
AND BLOW OFF 
‚ SPRING: 






12. Remove one steel and ten rubber check balls 
from transmission, using а small screwdriver.” 


CAUTION: Do not mar rubber check balls. 
pU ES 


© ° 






CHECKBALL 
LEGEND ` 


A - STEEL (1) 
Г] - RUBBER (10) 
| | 09040-1А 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


13. Remove servo snap ring and retaining plate, 
piston and rod assembly and servo spring. 


NOTE: Apply slight downward pressure to plate 
while removing snap ring. | 





SNAP RING 


D8964-1A 


14. Remove three feed bolts (13mm socket). 


Discard feed bolts. 






ONSE 

< SS > 

S S 

= SSS 
meo pm 
RETAINING | S SW Ye 
ТЕ Емо NS ЖАЗ | 
SNAP RING ; 


08965-1А 
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DISASSEMBLY АМО ASSEMBLY (Continued) 






17. Rerñove pump gasket and No. 7D014 thrust 
washer. Discard gasket. · | 


15. Rotate transmission so that Бе! housing is 
. facing up.. Remove nine pump bolts, (10mm 
socket). Discard pump bolt washers. ` 












THRUST WASHER 
| 70014 





NINE FRONT ` | (2 
PUMP BOLTS ` ` NYD, 








GASKET 


INSTALL PUMP PULLER 
ADAPTER IN THESE 
BOLT HOLES 


D8967-1A 






18. Lift out the coast clutch assembly. 





16. Use two threaded holes in pump and install 
Pump Puller Adapter T89T-70010-A or 
equivalent. Install Slide Hammer T59L-100-B or 

equivalent into adapter and remove pump. 


COAST 
CLUTCH 







IMPACT SLIDE HAMMERS 
| T59L-100-B 





ant «| i» 
a= 


D8970-1A 


` PUMP PULLER 
ADAPTORS 
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DISASSEMBLY AND ASSEMBLY (Continued) 






21. Remove overdrive pressure plate and clutch 
pack and tag for re-assembly. — 





19. Remove needle: bearing assembly 7E486 
| between front pump апа sun gear. 











NEEDLE BEARING 
THRUST WASHER 







OVERDRIVE | 
PRESSURE PLATE 
AND CLUTCH PACK 


D8973-1A 






22. Remove overdrive ring gear and center shaft 
assembly and needle bearing assembly 7G178. 


20. Remove large snap ring using large 
screwdriver. ; 


CENTER SHAFT 
ASSEMBLY 


NEEDLE BEARING 
ASSEMBLY-7G178 





OVERDRIVE RING 


D8972-1A | GEAR АМО 
| | yy CENTER SHAFT ASSEMBLY | 
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DISASSEMBLY АМО ASSEMBLY (Continued) 






23. Install Clutch Spring Compressor T89T-70010- 
F or equivalent into the case. Tighten center 
bolt to 7 N-m (65 in-Ibs). | 


25. Remove intermediate/overdrive cylinder 
assembly. | | | | 










INTERMEDIATE 
OVERDRIVE 
CYLINDER ASSEMBLY 






CLUTCH SPRING 
FIXTURE | 
T89T-70010-C 












CLUTCH SPRING ; 
COMPRESSOR BAR | ` ` 
T88C-77000-AH-2 |. 






26. Remove intermediate return spring. 







CLUTCH SPRING 
COMPRESSOR PLATE 
T89T-70010-F ` 


INTERMEDIATE 
RETURN SPRING 









TOOL ASSEMBLY 
VIEW A 





24. Remove.large snap ring with large screwdriver. 
Loosen spring compressor center bolt and 
remove compressor tool. | | 


CLUTCH SPRING 
COMPRESSOR 





BAR 
T88C-77000-AH-2 


.. D8978-1A 


08976-А | 
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DISASSEMBLY AND ASSEMBLY (Continued) 






29. Remove intermediate pressure plate and clutch . | 
` ~ plates. Tag clutch plates for re-assembly. ` (| 








27. Remove center support. 


PRESSURE 
PLATE . 


- INTERMEDIATE 


SUPPORT | CLUTCH-PACK 


28. Remove thrust washer No. 71326. ` 


THRUST WASHER ` 
` ` 3,326 | 


CLUTCH REMOVER/INSTALLER: 
222222 Т89Т-70010-Е . | 
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DISASSEMBLY AND ASSEMBLY (Continued) ж oe бора m x 






231. Remove direct clutch forward clutch and shell | 
using Clutch Remover/Installer T89T-70010-E | 
or equivalent. | ү 


NOTE: Hooks оп crossbar must be rotated into 
notches on input shell. Refer to illustration. 









33. Remove reverse planet ca 


rrier and two thrust 
washers Мо. 70423. ` | | 2 









` THRUST 

WASHER 
REVERSE 7D423 

` PLANET 


CARRIER 
THRUST - / 
WASHER 

() 


ft 






-- 


INTERMEDIATE . 
BAN 












08985-1A | 





| 2. | _34. Using Snap Ring Pliers, remove the output shaft 
32. Using large screwdrivër, remove reverse snap .. Snap ring. Discard snap ring. | 
ring. 2 9, s | s | ожа”; : 
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DISASSEMBLY AND ASSEMBLY (Continued) 






37. Using a large screwdriver remove reverse 
clutch snap ring. | 


35. Remove ring gear and hub assembly, and 
needle bearing assembly No. 7E413. 









NEEDLE BEARING 
ASSEMBLY 








LES 
қата 

RING AND HUB Ñ Ñ 
ASSEMBLY 


38. Remove reverse pressure plate and clutch 
assembly. . | | 


36. Remove reverse hub and one-way clutch 
n ж. | pack. Tag for re-assembly. - a 


REVERSE PRESSURE 
PLATE AND 
CLUTCH PACK 


REVERSE HUB AND 
LOW/REVERSE 
ONE WAY CLUTCH 
ASSEMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 


39. Rotate transmission so that pan surface is 
facing up. 


40. Remove nine extension housing bolts (13mm 
socket). Remove wiring bracket, extension 
housing and gasket, (discard gasket). 


` NINE ` 
EXTENSION HOUSING 
` BOLTS 


41. Remove output shaft, park grar and thrust 
X. washer No. 7B368. 


— 


ЛЕ кашаң CUZ 


wie Å 
SR Ac 


42. Remove five bolts (11mm socket) from the low/ 
reverse one-way clutch inner race. 


Е ОГ] С 


eee 


N 


_ LOW/REVERSE 
ONE WAY-CLUTCH 
INNER RACE BOLTS 


08993-1А. 





. Remove reverse clutch, return spring andi inner 
race. "s 


LOW/REVERSE 
ONE-WAY CLUTCH 


REVERSE PISTON INNER RACE ` 


RETURN SPRING 


“ASSEMBLY 


x ums 


44. CAUTION: Install reverse clutch pressure 
plate and snap ring, to hold reverse clutch 
piston curingr removal. | 


REVERSE 
PRESSURE - 
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DISASSEMBLY AND ASSEMBLY (Continued) 











49. Remove two bolts (13 m 
rod guide. plate. | 


45. Blow air into reverse clutch feed port. using 
compressed air. This will blow out the reverse 
clutch piston against the pressure plate. 








m socket) from parking 






REVERSE 





PARKING ROD 
- GUIDE PLATE 
BOLTS 












Е : 7 
FH | 
— еш! p 
25720} Ñ 
[BY 
e а 


LED Б 
б чар eh | 


e “© 
< ча» 
ИА 


D 
L^ 
eee 







(a Ae шай 
YA 
2 U 
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46. Remove snap ring, reverse clutch pressure 
plate and piston from case. 


47. Rotate transmission so that pan surface is 
facing down. | 


48. Remove park pawl return spring, ріп and 
parking pawl from case. S & 2” 


50. Remove the Torx@ head bolt (40A bit) and 





parking рам abutment. 









PARKING PARKING 






РАМ. ш PAWL 
PARKING PIN - SPRING = 
PAWL | XA, 





PARKING PAWL | 
ABUTMENT | D8999-1A 





| У Же 
Г Же? A 


" 
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DISASSEMBLY AND ASSEMBLY (Continued) 


51. Using side cutters or Locknut Pin Remover 


T78P-3504-N or equivalent remove manual 
lever roll-pin from the case. 


MANUAL 4 Z 
LEVER e << VÉ 
ROLL PIN SI А 
. > ° 
Y 


\ J 

















AAT 
E): е К, ye ; 
W. и M м о 
В | \ DAN КЕС 2 Ы 
Y | \ (M = к | 
09000-1А 


LOCKNUT ` -. = 
PIN REMOVER ` ` > 
T78P-3504- [- 








17-09-74 


52. 


Remove inner detent lever nut (21mm box 
wrench), while holding lever with crescent 


wrench. | 


` MANUAL 


53. Remove inner detent lever and. parking pawl 
actuating rod assembly from manual lever. 


PARKING PAWL 
ACTUATING ROD 


INNER 
ASSEMBLY . DETENT . 
| | LEVER 
. INNER 
DETENT 
. LEVER МОТ 













-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 






54. Remove two bolts (8mm socket) and manual 
lever position sensor. | | | 


“€ >> 
УЕ 
AN 
















/ 
С». 
ХА nz S 
XA Ce | 
1 NENN SS 
АА CN 
yS v NM МАХ 2 LAN 
ONES SN 
VA SD NN СОКОЛ КҮ 
NTA 


` W WW s 
о ам. 












POSITION 
SENSOR ` 
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56. Remove manual lever seal using Seal Remover 
Т74Р-77248-А and Slide Hammer T50T-100-A 
ог equivalents. .. ` С 










SLIDE 
HAMMER 
T50T-100A ` 


SEAL 
REMOVER 
T74P-77248-A 






^. D9028-1A 


57. If required, remove: stub tube, using channel 


lock pliers. 


D9006-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 






Assembly | : | 
1. Soak all friction clutch plates іп clean 


transmission fluid ESP-M2C166-H or equivalent 
for 15 minutes. 


2.. Lightly lubricate all O-ring seals before installing 
using transmission fluid ESP-M2C166-H or 
equivalent. l 


3. Lightly grease all thrust washers, to hold in 
__ place during assembly. 


4. Mount transmission in Twin Post Engine Stand 
Rotunda 014-00106 or equivalent. 





-Rear View 


















CLUTCH SPRING 
COMPRESSOR 
7 T65L-77515-A 





185 
Vt 


ҮЕ = кї) 
iG 


ZZ 


PET 
7 2 






я 
1 











8. Install reverse piston return: spring assembly 
and one-way clutch inner race. 











LOW/REVERSE 





ROTUNDA TWIN POST К 
~ ENGINE STAND REVERSE PISTON ONE-WAY CLUTCH 





014-00106 RETURN SPRING 


ASSEMBLY 


Eo 
X y. | 
ey EA Т 














Rotate: transmission só that bell housing is 
facing up. | | ЭУ 


6. Install inner and outer seals on the reverse 













clutch piston. 


7. Install reverse clutch piston using Clutch Spring 
Compressor T65L-77515-A or equivalent. 
Remove tool after installing piston. | 


Front View °` | 
















COMPRESSOR REVERSE 
Т6бі.-77615-А ` CLUTCH PISTON 





D9007-1A 
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9. Attach to case with five bolts (11mm socket) 
and tighten to 25-33 N-m (18-25 ft-Ib). 


FIVE LOW/REVERSE 
ONE-WAY CLUTCH 
INNER RACE BOLTS 


io I% a 47 
Ж es =i PLA 


D9009-1A 


10. Install a six internal spline plate reverse clutch 
pack starting with an external spline plate. 
Alternate externa! spline plates with internal 
spline plates. Install snap ring. 


NOTE: No stack-up clearance measurement 


required. 


REVERSE PRESSURE 
PLATE AND w ` ‘SNAP 
CLUTCH PACK 





D8990-1A 
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. Rotate transmission to horizontal position. .. 


‚ Grease steel side of the thrust washer No. | 
7B368 and place on rear of case so that bronze - 
side is facing outward. | 


THRUST WASHER 
| 78368 


a 
E. 


g = (Сұ 
To 


54. рше 
rs 


Баса 


13. Install snap ring onto output shaft. Slide park 
gear onto shaft with thrust surface opposite 
snap ring. Install output shaft. 


WARNING: DO NOT OVEREXTEND SNAP RING | 


WHEN INSTALLING. ENSURE SNAP RING 16 
SECURELY SEATED IN GROOVE. 
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DISASSEMBLY AND ASSEMBLY (Continued) 


14. Install reverse hub and low/reverse one way 
^. clutch. | 5 2 


16. Install new snap ring onto output shaft. 


WARNING: DO NOT OVEREXTEND SNAP RING 
WHEN INSTALLING. ENSURE SNAP RING 1$ 
SECURELY SEATED IN GROOVE. 


REVERSE HUB AND 
LOW/REVERSE 
ONE WAY CLUTCH 
- ASSEMBLY 


08988-1А- 










17. Install reverse plate carrier assembly into һи 
with.thrust washer Мо. 70423. "E 






| 15. Install output shaft hub and reverse ring gear, | 
|. placing needle: needle bearing assembly No. . 
222 TE413 on rear surface of hub. Hold bearing т. 

‚ „расе with, grease. З 227 












THRUST- 
WASHER 
70423 . 








NEEDLE BEARING 
ASSEMBLY 
7Е413 






RING AND HUB V Ñ 


` ASSEMBLY _ D8985-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





21. Install intermediate band so that one ear is — 


18. Install snap ring. 
| l resting on the reaction pin. 


INTERMEDIATE 
à BAND 





19. Rotate transmission so that bell housing is 


facing up. | 

20. Attach Clutch Remover/Installer T89T- | Z ЖР Қ” 0. 
70010-Е ог equivalent, onto input shell апа 22. Install servo snap ring, retaining plate, piston 
lower entire assembly (Intermediate Brake апа rod assembly and servo spring. > - 


Drum Assembly, Forward Clutch Assembly and 


Input Shell Assembly) into case. NOTE: Apply slight downward pressure to plate 


while removing snap ring. - | 
NOTE: It may бе necessary to rotate output shaft to | | | | 
seat reverse sun gear. 


Remove service tool. 


CLUTCH REMOVER/ 
INSTALLER 
T89T-70010-E — 





INTERMEDIATE 








BRAKE DRUM E 
ASSEMBLY RETURN 
FORWARD CLUTCH \ SPRING 
ASSEMBLY AND INPUT SERVO 
SHELL ASSEMBLY . PISTON . 


ы. 027 ы = : RETAINING 


| PLATE N 
A SERVO S 
| . SNAP RING : 
NN e t D8965-1A 


А " * 
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DISASSEMBLY AND ASSEMBLY (Continued) 










C 


SNAP RING 


23. Install intermediate pressure plate. Install 
clutch pack starting with internal spline plate. т 
Install apply plate. | | 


INTERMEDIATE ' 
CLUTCH PACK 








24. Determine end play with following procedure: 
. The transmission rear end play check determines: 
- The amount of space existing between the thrust 
. washer surfaces of the center support and the - 


. intermediate brake drum. (2.06-.81mm) (.081- 
. .032 inch) Е | | 
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DISASSEMBLY AND ASSEMBLY (Continued) 





Stepl _ | = 


Use Depth Micrometer D80P-4201-A or equivalent 
to access the area between the thrust surfaces of 
the support and the intermediate brake drum. 
Remove the cast iron seals from the center support 
to allow easy insertion into the intermediate brake 
drum. ` a E | 


С THRUST 
DEPTH GAUGE FIXTURE LN АЕ 


SURFACE 


LE FOR 


HO | 
DEPTH MICROMETER OVERDRIVE 
_ CENTER SUPPORT 


SIDE VIEW . | | B f D9263-2A 


Step Il | 


Place Depth Micrometer 080Р-4201 -А or equivalent . 


over drilled hole in center support fixture. Extend 
micrometer probe until it is flush with thrust washer 
surface. Record micrometer reading. This is 
Reading A. к: | 


СЕМТЕН 


| DEPTH ` . 
‚ SUPPORT MICROMETER 
D80P-4201-A . 


-READING А 


| | 
DEPTH MICROMETER 
THRUST . PROBE FLUSH WITH 
WASHER THRUST WASHER SURFACE 
I 


SURFACE 


D9264-1A 





Step lli 


Install center support into intermediate . brake 
drum and gently ''wiggle'' input shaft to allow center 
support fixture to slide into intermediate brake drum 
using its own: weight. Ensure it is fully seated in 
transmission case. Си di: 


DEPTH 
. GAUGE 
. FIXTURE. 
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Step IV 


[| Place depth micrometer over drilled hole in center | 
support. J 






MICROMETER | 
080Р-4201-А 






09266-1А 


Step V 


Continue extending micrometer probe until it 
| contacts thrust washer surface of intermediate . 
. brake drum. This is Reading B. 


_ CENTER 
SUPPORT DEPTH 
Ex MICROMETER 


i THRUST D8OP-4201-A 


WASHER 


SURFACE an "EE | 
qI š READING B 
a RSEN, | 


an 


ЕР 


_ DIMENSION А 


. THRUST (С 
. WASHER | 
' . SURFACE 


DEPTH MICROMETER 

PROBE CONTACTING 

| Ñ THRUST WASHER SURFACE 
INTERMEDIATE 7 | | 

ВВАКЕ DRUM \ E 


_ BUSHING | 
| 09267-1А 





E4OD Automatic Transmission 


. A to determine final end play. Specification is 2.06- 


Af final dimension is outside specified limits, this 





17-09-82 





Step VI ` 


Subtract Reading A from Reading B. The difference 
between these readings is Dimension A. This is the 
space between thrust surfaces. . | 


Subtract thrust washer thickness from Dimension 






81mm (.081-.032 іп) 





indicates improper assembly, missing parts or parts 
out of specification. This requires rebuilding the unit.. 





Step VII 


Remove center support from intermediate brake 


. drum. Position washer 7L326 on rear of center 


support using grease. 


. INTERMEDIATE 
BRAKE DRUM 


CENTER 
SUPPORT 
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DISASSEMBLY АМО ASSEMBLY (Continued) 






25. Install center support, align with holes in feed 
port. Install the two feed bolts. Do not tighten at 
this time. ` EM. Со | 














ағы SIRE = 
~ ч 2 (< 
= — ТУУ NN 
EDO А 











Ñ қ L ee, 2 = 
ҚД за ESSE 
eS 






т. 









c 





. CENTER 
С SUPPORT. 








26. Install intermediate clutch ‘return: spring with 
. dished surface inward. ©. | . | 

NOTE: Locate one spring leg pointing to the top of ` 

the transmission as illustrated. ` - к 

NOTE: Intermediate clutch return spring locator legs 


must Бе properly located inside of center support 
circular cast rib. 










INTERMEDIATE ` 
CLUTCH RETURN SPRING ` TOP OF 
SPRING LEG ` BELL HOUSING 


. D9016-1A ` 













27. Install intermediate/overdrive cylinder 
assembly into case. | ' 


NOTE: Align cylinder assembly locator tab with 
center support and feel hole with hole in case. Install 
one feed bolt but do not tighten it. — 


CAUTION: Do not cock cylinder when installing. 


INTERMEDIATE/ — ` FEED 
OVERDRIVE - HOLE 
` ASSEMBLY 





. Install trial selective snap ring over intermediate 
clutch cylinder assembly so that ring opening is 
at bottom of case for proper oil drainback. Place | 
Clutch Spring Compressor Plate T89T-70010-F | 
and Intermediate Clutch Spring Fixture T89T- 
70010-C or equivalents onto intermediate 
clutch cylinder assembly. 










CLUTCH SPRING 
CLUTCH | 
| SPRING S FIXTURE 
COMPRESSOR 
PLATE 





T89T-70010-F 
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29. Tighten center bolt to 7 М-т (65 in-Ib). Seat 31. Release torque on center bolt and note reading ` 
selective snap ring into case ring groove. | . on indicator. If reading is not within 


specifications, repeat procedure using the : 
. Correct selective snap ring. 
Specifications: | 
1.37 - 0.67mm (0.054 - 0.026 inch) 
Selective Snap Rings: ' 
1.55 - 1.45mm (0.061 - 0.057 inch). 
2.05 - 1:95тт (0.080 - 0.076 inch) 
2.60 - 2.50mm (0.100 - 0.098 inch). 


32. Remove Clutch. Spring Tool Assembly. Tighten ` 
three feed bolts. (13mm socket) into 
intermediate/overdrive cylinder assembly and 

‚ center support. | 


TIGHTEN 


" 


CAUTION: Tighten the front feed bolt to 9-13 
№: m (6-10 ft-Ibs). Tighten both rear feed bolts to 
11-16 N:m (8-12 ft-lbs). ` v 


TIGHTEN BOTH REAR 
! FEED BOLTS TO CEN 
CLUTCH SPRING — | 11-16 Nm — О <? 
FIXTURE | | 222222 (8-12 ЕТАВ) s< У. 
T89T-70010-C Ey | 5 “МЫ 
| о CLUTCH SPRING | | 


COMPRESSOR ВАН 
T88C-77000-AH-2 


_ CLUTCH SPRING 
[COMPRESSOR PLATE — 
| т89т-70010-Е. . TOOL ASSEMBLY | к 
K: | МЕМА ` | ) TIGHTEN FRONT . 
мас N FEED BOLT TO | 
08975-1А | | Los 4 - 914 Nm. 
| | . (6-10 FT-LB) 


D9020-1A 





30. Attach Dial Indicator with Magnetic Base D78P- 
4201-B or equivalent to bar. Place stylus onto 
Compressor Plate T89T-70010-F or equivalent 
and zero. dial. | u E | 





. Using grease, place needle bearing assembly 

No. 76178 on rear face of center shaft. Install 
center shaft, overdrive ring gear, overdrive 
planetary gearset and coast clutch cylinder as ` 


an assembly. · 









DIAL INDICATOR 
WITH MAGNETIC 
I BASE 





TIGHTEN 
CENTER BOLT 


NEEDLE BEARING . 
TO 7 N-m (65 IN-LB) CENTER SHAFT, 


ASSEMBLY RING GEAR, 
7G178 OVERDRIVE GEARSET 
АМО COAST CLUTCH 
CYLINDER ASSEMBLY | pso21.3A 


COMPRESSOR BAR 
T88C-77000-AH-2 | | D9019-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 









34. Install overdrive clutch pack starting with steel 
plate. Install pressure plate with dot facing 
outward and toward the top of the transmission. 
Install trial selective snap ring with opening at 
bottom of case. с 


36. Install pump gasket into case. 





. BOTTOM 
OF CASE 






PUMP 
-GASKET 


= су. 


PRESSURE SNAP RING 
PLATE 










OVERDRIVE 
CLUTCH PACK 


D9022-1A 








37. Screw Pump Puller Adapters T89T-70010-A or 
equivalent into pump threaded holes. Screw on 
Impact Slide Hammers T59L-100-B or 
equivalent. | 


38. Install thrust washer No. 7D014 and needle 
bearing assembly 7Е486 onto pump. Use ` 
grease to hold in place. 


35. Check stack-up clearance using a feeler gauge. | 
If not within specification, install correct 
selective snap ring and recheck. 


Specification: | | 
1.20 - 0.55mm (0.047 - 0.022 inch) 


Selective Snap Rings 


1.55 - 1.45mm (0.061 - 0.057 inch) - 


2.05 - 1.95mm (0.80 - 0.076 inch) | Heroines 
2.60 - 2.50mm (0.10 - 0.098 inch) TEFLON 7E486 


3.10 - 3.00mm (0.12 - 0.118 inch) 
3.60 - 3.50mm (0.14 - 0.137 inch) 


SELECTIVE 
SNAP RING 





D9023-1A 





NEEDLE ` 











RING/SEALS 


PUMP PULLER 
ADAPTORS 
T89T-70010-A 


IMPACT SLIDE 
AMMER 
T59L-100-B 


D9025-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 







41. Install. manual lever seal using Shift Lever Seal 
Replacer T74P-77498-A or equivalent. | 


39. Install input shaft (long splined end first) and 
Alignment Pin T89T-70010-B or equivalent into 
the case as shown. Install the pump into the 
case. Orient the filter inlet tube bore towards 
the valve body mounting surfaces. | 






INPUT о. МРАСТ 
_ SLIDE HAMMER 
_ T59L-100-B 







SHIFT LEVER 
SEAL REPLACER 
T74P-77498-A - 


. PUMP PULLER 


ALIGNING PIN ADAPTERS 
T89T-70010-B T89T-70010-A 09026-1А 










42. Install manual lever detent spring Бой (8mm 
socket). Tighten to 9-11 М-т (80-100 in-Ib). 





.40. Remove old rubber coated washers from the 
nine pump to case bolts. Install new pump bolt . 
washers. Remove Aligning Pin T89T-70010-B. : 
Install pump using nine bolts (10mm socket). 
Tighten to 24-31 М-т (18-23 ft-Ib). 


NOTE: Draw pump into case evenly to avoid seal 
damage. 


CAUTION: Remove input shaft. 











TIGHTEN BOLTS 
TO 24-31 N:m 
(18-23 FT-LB) 





NINE 
PUMP BOLTS 
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43. Install manual lever, inner lever, park actuating 
rod assembly and nut (21mm box wrench). 





45.: Install manual lever roll so that pin is just below 
case surface. | | 









MANUAL LEVER 
_ ROLL PIN 








INNER 


46. Install parking pawl, pin and parking рам return 
spring on rear face. 






44. Tighten manual lever nut (13/16 crows foot) to 
41-54 N-m (30-40 ft-Ibs). 






NOTE: Parking pawl return spring end rests on 
inside surface of case. - жез 










PARKING 
PAWL PIN 
` . TIGHTEN TO 
41-54 N-m 
(30-40 FT-LB) 





| RKING SPRING END . 
ed wh - RESTS ON-INSIDE - . 
SURFACE OF CASE 





09033-1А_ 
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DISASSEMBLY AND ASSEMBLY (Continued) — ~- 





47. Install parking pawl abutment with Torx® head 
bolt "s bit) and tighten to 22-27 М-т (16-20 . 
К. Ibs). | i 





49. Install manual lever position sensor with two 
| bolts (8mm socket) апа washers. Do not tighten 
bolts at this time. Align manual lever position . 
sensor for neutral gear position using Gear 
Position Sensor Adjuster T89T-70010-J or 
equivalent. | | 

























& (СК 
е БЕ 












PARKING PAWL ` ME. Os 


ABUTMENT 
22-27 Nem 
PLATE (16-20 FT-LB) 







GEAR POSITION 
. SENSOR ADJUSTER 
` T89T-70010-J 


D9034-1A 










48. Attach parking rod guide plate with two bolts - 
| (13mm socket) and washers. Tighten to 22-27 
N-m (16-20 #9. Ibs.). | 


- NOTE: Ensure plate dimple is facing inward. 





50. Tighten bolts (8mm socket) and washer to 6-8 
Nem (65-75 іп. lb) — — — 









TIGHTEN BOLTS 
ТО 6-8 Nm 
(55-75 IN-LB) 










POSITION 
`+. SENSOR 





.[ TIGHTEN BOLTS 






| ТО 16-20 М-т 
PARKING ROD | арен) 
GUIDE PLATE  . D9035-1A 
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51. Place gasket on extension housing. | | 





” 





EXTENSION. 
HOUSING 








52. Install extension housing and wiring bracket on 
rear of case using nine bolts (13mm socket). 
Tighten bolts to 27-39 М-т (20-29 ft-Ib). 


NOTE: The two bottom bolts are longer on 4x4 
vehicles. . | | am 


WIRING | 
BRACKET 


TIGHTEN BOLTS 
TO 27-39 N-m 
(20-29 FT-LB) | 


E40D Automatic Transmission 












17-09-89 


53. Rotate transmission so that pan surface is 
facing up. Install one steel and ten rubber check 
balls, EPC blow-off spring and ball into case 
pockets. | | | 


NOTE: Refer to illustration: 


| 
| 


х (Camo -< 








CHECKBALL їй кч лш a 
LEGEND. V 

| ОЕ) Се ID 
A - STEEL (1) 4 


С] — RUBBER (10) 
| D9040-1A 
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DISASSEMBLY AND ASSENBLY (Continued) 






56. Attach reinforcing plate with three bolts (8тт 
socket) with stamped ''up'' facing up. Tighten 
to 9-11 N: m (80-100 in-Ib). | 


NOTE: Check placement of EPC blow-off ball. 





54. Install case-to-separator plate gasket. 














` CASE ТО | š 
SEPARATOR EPC | 
PLATE BLOW-OFF 
GASKET BALL 













BOLTS. 
TIGHTEN TO 





. Install new separator-to-control gasket. 










SEPARATOR 
TO CONTROL 
GASKET 
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DISASSEMBLY AND ASSEMBLY (Continued) 


58. Install solenoid screen into separator plate. 
Turn and lock solenoid screen. 





60. Lower main control body over studs. Align 
manual valve with manual lever. j 






SOLENOID 
SCREEN 





CHECK PLACEMENT OF 
INNER DETENT LEVER 
WITH MANUAL VALVE - 


59. Install accumulator body over studs and attach 
. with two nuts (10mm socket) and 11 bolts (8mm 


socket). Tighten to 9-11 N-m (80-100 іп-Ір). . Attach valve body with two nuts (10mm socket) 


апа 14 bolts (8mm socket). Tighten to 9-11 
ACCUMULATOR N:m (80-100 in-Ib). i 
BODY | 
. SOLENOID 
TIGHTEN BOLTS AND 
` NUTS TO 


9-11 N-m 
(80-100 IN-LB) 


ACCUMULATOR 


TIGHTEN BOLTS АМО. | BODY 
` NUTS TO | 
9-11 N-m 
(80-100 ІМ-18) 
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DISASSEMBLY AND ASSEMBLY (Continued) 


63. Install a new filter and seal assembly by 
lubricating the seal with transmission fluid and 
pressing the filter into place. Do not reuse old 
filter or seal. ] 


62.. Install solenoid body over stud and attach with 
nine Torx® bolts (30A bit) and one nut (10mm 
socket). Tighten to 9-11 М-т (80-100 in-Ib). 


NOTE: Prior to installing solenoid body assembly, 
coat the case connector bore with M1C172-A 
grease or equivalent. 












FILTER 
AND SEAL 
ASSEMBLY 





 N.SOLENOID 
. BODY 


D8955-1A 


' - D9049-1A 


| 64. Place pan magnet on dimple in bottom of pan. 
TIGHTEN TORX® BOLTS 


-Install new pan: gasket. Use grease to hold in 
AND NUT TO SOLENOID .. 1 | PU 
М 9-11 Nem * ВООҮ b B“ 


(80-100 IN-LB) 





09050-1А 
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DISASSEMBLY AND ASSEMBLY (Continued): 


65. Attach pan with 20 bolts (10mm socket). 
Tighten bolts to 14-16 М-т (10-12 ft-Ib). 






TIGHTEN BOLTS 
TO 14-16 N-m 
(10 -12 FT-LB) 





. 66. If necessary, install stub tube using Stub Tube 
Installer T89T-70010-G or equivalent. 


Use stripe on side of tube for alignment. The 
- stripe should be ‘farthest outboard when 
installed. 





/ — 


| STS STUB TUBE 
INSTALLER 
| T89T-70010-G 


D9053-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


67. Reinstall input shaft, long splined end first. 


Solenoid Valve Body 





Ж 


_ SHIFT SOLENOID SHIFT SOLENOID 2. 
_1 (SS1). ss — 


‚`` EPC SOLENOID 


TOT SENSOR 
LOCATION 





CONVERTER CLUTCH 
CONTROL SOLENOID 
(CCC) m 


COAST CLUTCH 
SOLENOID (CCS) .. | 
" 05992-А 
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DISASSEMBLY АМО ASSEMBLY (Continued) 


Main Control Valve Body апа Valve Body 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Legend—Main Control Valve Body and Valve 


14. 02 Shift Valve 
15. Spring 


7D368 
A288 
A 


49. Spring | 7G310 


vE 
. 
“ 









ЕТСЕ 
16. 1-2 Shift Vave — E 334 51. Direct Clutch Accumulator Plunger и | 76322 E 
7187: |52. Outer Spring Жат 76394 / 
ese [s mesma | явав 
76296 ғат 
юзю вор вв 


Воау 
| 
SS — — | C [№ Overdrive Cutch Accumulator Regular Vawe | Төгі _ 
[7348RWw — — — а | 79 | 

| 
OP о она [моз | z || 
x 
| 





7 
7 














27 Де 





19. 4-3-2 Manual Timing Маме ° — 


` " 1 4 i 


7E335 . · | 59. Intermediate Clutch Accumulator Plunger | 7G322 





21. Retainer | - 70396 | 56. Intermediate Clutch Accumulator Regulator Valve 7G321 
| 22. 4-3-2 Manual Timing Plunger | pe 7G399 57. Spring | 70310: 


25. Coast Clutch Shift Valve ` 
7K721 61 


eer 76409 
7G416 60. Outer Spring 2 70394 | 


_ | 26. Spring | a M Inner Spring | 78395 
27. Retainer _ 7TF194 62. Plug 1 | 7Е187 ` 
28. Solenoid Regulator Valve | 7832 |63. Clip i 7E335 


29. Spring — 
30. Retainer . 
31. Separator Plate 


7G411 64. Line Pressure Modulator Valve 7G408 


7A008 66. Spring and Retainer Assembly 7H149 
7A101 67. Line Pressure Modulator Plunger Valve 7G415 | 


, 
EA 
RATS 
. 


222 7F194 - > | 65. Outer Spring 0 — 7G314 
32. Lower Control Body — .. | 7645 | 
33. Engagement Control Valve u 7G317 | 68. Line Pressure Modulator Sleeve : |. 70407 
34. Spring — | ! |. 70212 69. Clip | E .  TE335 | 
70, ChekBal — | 7E195 


 CD9274-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


| Subassemblies 
Pump 





D9277-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 






























x Part Number _ 















ЕСІ” “ЖЕНТ”. — [Pete — 
юу — [s — И ОНИ re 
а Square Cut OD. Pump Seal [mee ЕЕ ТТИ ИИ 
[4 Converter Hub Busting еже | Әшорғы — аво — | 
ss — — — [moe 28, Seid Op Pog д |а? _ 
[6 Bot and Washer Assembly [из | 25. Sold Cp Pog [neos 
7. мап Roguitor voro — [rcm — [мо — [м | 
7. Orioad Cup Pig 
9. Outer Spring (Green) ^ — E | (077-083 inch diameter orifice) 

0. mer Sng (Geen) —  — Ежен |Б: wy 
п. Main параю -- 
алын. а | us ном рон 
32 оно Cup Pog Y 
Ге Sng m freee | (08-02 ih ameter он RR 
LM Converter Cuich ona vane }лзв 95. Front input hat Bushng [| 
| 


19. Spring (Yellow) | | 71490 . 


Ритр Disassembly: ` ` 


1. 


Remove two Teflon@ coast clutch seals from 
stator support. Remove converter clutch seal 
from front of stator support. Remove pump 
outer diameter square cut seal. 


Obtain a banding tool prior to removing pump 
body bolts. This tool is needed to align the 
pump with the control body assembly during 
re-assembly. ü m 


Remove -eleven bolts and separate pump 


.. control body from pump body. | | 
For Steps 4 through 6 refer to pump control 


body assembly illustration. 
Apply pressure to main regulator booster 


‘sleeve and remove internal snap ring. Remove 
main regulator valve train. | 

























CD9278-2A | 






5. Remove converter regulator.vàlve assembly by 
applying pressure to end plug and removing 
retainer clip with small screwdriver or tweezers. 


6. Remove converter clutch shift valve assembly 


by applying pressure to end plug and removing 
retainer clip with small screwdriver or tweezers. 


NOTE: DO NOT remove any of the cup plugs unless 
7 they are damaged or leaking. | 


NOTE: ОО МОТ remove stator support from control 
эк as this тау distort the surface of the control 
оду. · | : | 
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DISASSEMBLY AND ASSEMBLY (Continued) 


27. Remove gerotor gearset from pump body. 






CONVERTER _ 
HUB BUSHING 


OUTER GEROTOR 
`` GEAR 






D9283-1A 


( | D9282-1A — | 









. Inspect converter hub seal. If damaged, remove 

with Impact Slide Hammer Tool no. T59L-100-B 
and Seal Remover Tool no. 1175-AC. Install 
new seal with Seal Installer Tool no. T63L- 
77837-A. | 2 














8. Remove gasket material from control body 
surface. Clean all pump parts in solvent and dry 
with compressed air. | : 


9. Inspect pump gears, faces, gear.teeth, pump 
housing and mating surfaces for damage or 
scoring. Replace entire pump if any part is 
damaged or worn. 


10. Inspect converter hub bushing. Replace if 
scored or excessively worn. Install as shown. 
Stake bushing at notches. 


‚ IMPACT SLIDE HAMMER 
9L-100-B 


SEAL REMOVER: 
TOOL-1175-AC 











CONVERTER HUB 
BUSHING - NOTE 
ORIENTATION 


РР o 
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DISASSEMBLY АМО ASSEMBLY (Continued) 






12. Inspect stator input shaft bushings. If bushings 
. are worn or scored, replace complete control ` 
body assembly. | | 



















FRONT INPUT SHAFT 


E HN | CONTROL 
BUSHING — NOTE ORIENTATION E | 










. 









>= “stator KO 
SUPPORT N 















| АА” АХО 
COAST СІМТСН (O) O 
. TEFLON SEALS 
s/N 
ү REAR INPUT 
| г SHAFT BUSHING 


5 
Ду! 
( 


599 


13. Inspect all valve and plug bores for scoring, or 

damage: Check all passages for obstructions. 

. Inspect mating surfaces for burrs and scoring. If 

necessary, use crocus cloth to polish 

components. Use caution to avoid rounding - 
sharp edges of valves and plugs... 


214. Inspect all springs for distortion. Check all 
'- valves and plugs that when dry they fall freely 
from their bores. ` - | Pluto 


















. Assembly | | 
1. Install main regulator valve assembly as shown 
_ in control body assembly drawing. Apply 
‚ pressure to main regulator booster sleeve and 
-install internal snap ring. Ensure snap ring is 
properly seated. ` | 


2. Install converter shuttle valve assembly as | 
° shown in pump exploded view. | 








E4OD Automatic Transmission 





17-09-100 


Lightly coat the gerotor gears and install in 
. pump housing. The dot on the inner gerotor 
gear must face the control body assembly. 


OUTER GEROTOR 
`` GEAR 


= 

Ө 
а 
S 


. Inspect mating surfaces of pump body and 
control body to be sure they are clean and free 
of nicks and burrs. Lower the control body and. 
stator assembly onto the pump body, aligning 
the 28mm round hole in the control body with 
the 28mm hole in the pump body. 


Loosely install eleven M8x50 bolts into pump 
body. Install banding tool no D89L-77000- or 
equivalent with clamp by filter inlet. Align outer 
bolt holes and tighten banding tool. (This aligns 
input shaft bushings to the converter hub 
bushings.) | | | 
Tighten bolts to 24-31 М-т (18-23 ft. Ibs.) and 
remove banding tool. Ensure the outer edges of 
the control body and the pump body are 
_ completely aligned. 





FE Se lec 
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DISASSEMBLY AND ASSEMBLY (Continued) 





CONVERTER LOCK-UP 
TEFLON SEAL 


BANDING TOOL 


D89L-77000-A PUMP. 





CONTROL 
BODY 
D9288-1A 





Install pump outer diameter seal. Be sure 
groove is clean and free of burrs. Lubricate 
outer diameter seal with transmission fluid 
before installing pump into transmission case. 








Install coast clutch Teflon seals as shown. 
Install converter lock up seal on front of stator 
support in same manner. | 


N:1:z,ZQ ТА м O 
COAST CLUTCH © O 
E TEFLON SEALS __ \ « 


REAR INPUT 
5НАҒТ ^ TO 


PUMP SEAL 
REPLACER 
T63L-77837-A 
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17-09-102 
DISASSEMBLY AND ASSEMBLY (Continued) 


Coast Clutch Cylinder Assembly 


`` APPLY ` | 
| RING RETAINING 
OUTER 7N519-BA RING 
- SEAL 


М804949-5 
_7А548-ЕА 


COAST CLUTCH 
CYLINDER 
7G387-CB 





/ A 


— 





«НА 
Cd 
L— 
і 
PA 
дағ 


7G419-BA 
INNER. 


SEAL 
7A548-JA 


Disassembly | 
1. Complete assembly shown. 


COAST CLUTCH CYLINDER ASSEMBLY 





E4OD Automatic Transmission 


RETURN SPRING 


Remove sun gear assembly from coast clutch 
‚ Cylinder. 







. 17-09-102 






PLATES — COAST 
EXTERNAL SPLINE = SUN CEA 
7B442-CA |. ` 





RETAINING 
. RING 
| М804951-5 
PLATES СОА5Т 
INTERNAL SPLINE 
7B164-CA 

| PLATE 

COAST 
PRESSURE 
7B437-CA 


D9257-2A 






. 





< SUN 
ME 


RANN 
ААА 
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DISASSEMBLY AND ASSEMBLY (Continued) 










Using Clutch Spring Compressor T65L- 
77515-A or equivalent remove return spring ` 


3. Remove snap ring and discard. 
Е retaining ring. Remove compressor tool. 














SELECTIVE 
|. SNAP RING 





CLUTCH 
... SPRING . 

COMPRESSOR 
T65L-77515-A 






.4. Remove pressure and clutch plates from 
cylinder.. Tag for re-assembly. 


PRESSURE 
27. PLATE 


-CLUTCH 





6. Remove piston return spring. 


PISTON 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





7.. Remove piston apply plate. 10. Remove inner seal from cylinder. . 











С, | INNER 


„Ауу “- БЕЛЕ 
* EY, ` A\ 









PISTON 
APPLY 















Jim 





Assembly — 

NOTE: Soak all friction plates in clean transmission 
fluid ESP-M2C166-H or equivalent for 15 minutes. 
Lightly lube all O-ring seals before installing using 
transmission fluid ESP-M2C66-H or equivalent. 


1. Install inner seal so that lip is facing toward 
bottom (down) into cylinder... | 


INNER 
SEAL 


M 


—— ———À 


PISTON - 
SEAL 
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DISASSEMBLY АМО ASSEMBLY (Continued) 









2. Install outer seal so that lip is facing toward - 


4. Install piston apply plate. 
bottom (down) onto piston. | | E 4 ` 





















ҮҮ TIT OSs 


< ТП! — - а 











PISTON 
.. SEAL 






PISTON 
RETURN 
SPRING . 


PISTON 
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17-09-106 
DISASSEMBLY AND ASSEMBLY (Continued) 


6. Using Clutch Spring Compressor .T65L- 
77515-A or equivalent, install snap ring. 








CLUTCH 
` SPRING >. 
COMPRESSOR 
T65L-77515-A 











with steel plate. = 


NOTE: Soak the clutch plates in clean transmission 
fluid (Ford Specification Мегсоп® ESP-M2C1166- 
H) or equivalent, for 15 minutes. 


8. Install pressure plate. 









PRESSURE 


E40D Automatic Transmission 





7. Install clutch pack plates, alternately starting . 






17-09-106 


9.2 Install selective snap ring and check stack-up 
_ using feeler gauge. If not within specification, 
install correct selective snap ring апа recheck. 


Specification: | 
1.14 - 0.62mm (0.045 - 0:025 inch) - 


Selective Snap Rings _ | 
1.45 - 1.35mm (0.057 - 0.053 inch) 

1.85 - 1.75mm (0.072 - 0.068 inch) ` 
2.25 - 2.15mm (0.088 - 0.084 inch) | 


- FEELER 











10. Install overdrive sun gear with short end of gear 
down into coast clutch cylinder. | 











EN 


SS ; 
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17-09-107 





DISASSEMBLY AND ASSEMBLY (Continued) 


Overdrive Ring Gear And Center. Shaft 
Assembly Е Nr" 


O.D. CARRIER ASSEMBLY 
7E031 


RETAINING RING 
(OWC TO RACE) 
377135-S 


RETAINING 


ONE WAY CARRIER-7L676 


CLUTCH 
ASSEMBLY 
‚ 76381 


RACE = ASSEMBLY-7E486 


PLANET GEARS (4)-70008 GEAR 
THRUST WASHERS (8)-74242 7653 ` 
PLANET SHAFTS (4)-7A238 
NEEDLE BEARINGS -7D037 
RETAINING PIN-380225-S 
INNER RACE AND BEARING 


‚ RING RETAINING RING 


(SHAFT TO RING GEAR) 


7G388 


RING E | | 
(ООТЕВ ВАСЕ ТО : KJ 
RING GEAR) š 
377155-S 
| NEEDLE 
BEARING 
ASSEMBLY 
7G178 





CENTER 
SHAFT 
7G382 


THRUST 
WASHER 
7G400 


ASSEMBLY 
7G128 


OIL GROOVES 
AROUND INSIDE 
DIAMETER 


D9258-2A 





2. Remove small (inner) snap ring and one-way 


Disassembl 
| ч clutch assembly. 





1. Remove inner race. ` 


ONE-WAY 
CLUTCH 
ASSEMBLY 






OVERDRIVE 

RING GEAR 

AND CENTER 
SHAFT ASSEMBLY 
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DISASSEMBLY AND ASSEMBLY (Continued) 





| 3. Remove large snap ring. 







⁄—— 
| < | 
) 









RING 





m ў | | 





4. Remove outer race assembly from ring gear. 


| RING 
^ \ Groove 


(2 OUTER ` | 


IJ 





e 2 
> j — SNAP 


. /ЖАСЕ 
ASSEMBLY = | 





. Remove thrust washer Мо. 70400 from front of. | 


carrier. 


. Remove overdrive carrier from ring gear 
assembly. ` 


OVERDRIVE 
CARRIER 
ASSEMBLY 


09073-1А — 
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17-09-109 | | E4OD Automatic Transmission l 2222 17-09-109 
a VU Sa 


DISASSEMBLY AND ASSEMBLY (Continued) 










7. Remove needle bearing assembly.No. 7G128 
from rear face of carrier, using screwdriver. 


Assembly 


1. Install center shaft into overdrive ring gear. 


2. Install center shaft to ring gear with retaining 
ring. | 
= NEEDLE ` 
BEARING 
ASSEMBLY 


OVERDRIVE 
CARRIER 
ASSEMBLY 


RETAINING ` 
RING 


09074-1А 


8. Remove center shaft to ring gear wave-type 
snap ring. 


9. Remove center shaft from ring gear. . 








Install needle bearin 
. rear face of carrier. 










g assembly No. 7G128 on 








NEEDLE 
BEARING 
ASSEMBLY 










RETAINING 
RING 





@ 
OVERDRIVE Ф 


VAN \ 
CARRIER | М0 
| au Я 
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DISASSEMBLY AND ASSEMBLY (Continued) 








“6. Install outer race assembly into ring gear with 
snap ring groove facing up. Attach to ring gear 
with snap ring. | 


| 4. Install overdrive carrier into center shaft and 
| . ring gear assembly. . | 



















> RING | 
GROOVE ` 
OVERDRIVE | | 
` CARRIER N N | OUTER 
SEMBLY | = i | 
ASSE | | ASSEMBLY 


pc A ‘inte | 


S 


L—— 


Z 





5. Install thrust E 2 E" 


carrier, | | = 3 


SSA № 
I Ў 


09070-1А 
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_ DISASSEMBLY AND ASSEMBLY (Continued) 


NOTE: E4OD overdrive one way clutch end caps | re 

must be installed as shown to achieve durability. ылады 

Тһе end cap with the scallops on the inner diameter THICK END 
must be toward the front of the transmission for к андып 
proper lubrication. 


7. Place top (thick) end cap onto one-way clutch. 
Place thin end cap onto bottom one-way clutch. 


2222. ONE-WAY 
CLUTCH (BOTTOM) 


8. Install one-way clutch assembly. Date code on 
outside of thick end cap must be visible. Secure 
in place with snap ring. X 


ONE-WAY 
CLUTCH 
ASSEMBLY 


9. Install inner race. 
NOTE: Inner race must rotate. counterclockwise. 


OVERDRIVE 

RING GEAR 

AND CENTER 
SHAFT ASSEMBLY 
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17-09-112 


E4OD Automatic: Transmission 


17-09-112 





DISASSEMBLY AND ASSENBLY (Continued) 


Intermediate/Overdrive Cylinder 







7Е225 | 7224 


Disassembly 


Using Clutch Spring Compressor Plate T89T- 
70010-F, Clutch Spring Compressor Bar T88C- 
77000-АН2 and Intermediate Clutch Spring 
Fixture T89T-7100-C or equivalent, compress 
the overdrive return spring. | 


1. 






N805310 


CLUTCH SPRING 
COMPRESSOR PLATE 
T89T-70010-F 


CLUTCH SPRING | 

’ FIXTURE CLUTCH SPRING 

_ T89T-70010-C COMPRESSOR BAR 
| T88C-77000-AH-2 





Assembly : 
INNER INTERMEDIATE/OVERDRIVE INTERMEDIATE/OVERDRIVE > 
| SEAL (OD) RETAINING CYLINDER CYLINDER . 
7F225 7G385 
OVERDRIVE (SAME AS | | 
PISTON INTERMEDIATE) 
OVERDRIVE SEAL (OD) 
| RETURN 
| SPRING 
PLATES - EXTERNAL 7B070-CA 
SPLINE (OD) — RETURN SPRING" 
RETAINING RING 
PLATES - INTERNAL N804948-S 
SPLINE (OD) ` | 
7B164 
PRESSURE 
PLATE (OD) 
7B066 
CENTER 
SUPPORT | 
| ASSEMBLY | 
| INTERMEDIATE % 5) 
‚ RETANING ` ` PISTON 
RING (OD), . 7EQ5 27. ' ` 
18221 22 INTERMEDIATE 
| PRESSURE 
INTERMEDIATE PLATE 
APPLY PLATE 7В437 
THRUST 7B066-CA ' | 
WASHER INTERMEDIATE PLATES - 
7 71326 | ЕХТЕВМАЕ ЗРИМЕ 
ў DIRECT CLUTCH - тете 
CAST IRON INTERMEDIATE PLATES - 
SEAL (2 PCS.) - INTERNAL SPLINE ` 
INTERMEDIATE ` 7D429-A 7F219 
RETURN SPRING 
INNÉR | 7B070-DA f ie — HYDRAULIC | 
TER SUP 
INTERMEDIATE | INTERMEDIATE CYLINDER (1 PC.) 


D9259-2A 


INTERMEDIATE/ 
OVERDRIVE CYLINDER 
ASSEMBLY —— 


K^ 
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DISASSEMBLY АМО ASSEMBLY (Continued) 




















2. Remove snap ring. Remove outer and inner seals, using O-ring 
50% | z: Tool T71P-19703-C or equivalent. 


. O-RING TOOL 
iNNER T71P-19703-C 
SEAL | 


3. Remove compressor tool assembly. 
4. Remove return spring. 


RETURN ` 
SPRING 





Remove intermediate/overdrive inner seal from 
cylinder bore, using O-Ring Tool T71P-19703-C 
5. or equivalent. 


INTERMEDIATE/ 
^ OVERDRIVE 
CYLINDER BORE 


OVERDRIVE 
PISTON 





A O-RING TOOL 
.Т71Р-19703-С 
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17-09-114 


DISASSEMBLY АМО ASSEMBLY (Continued) 






9. Remove outer seal from intermediate piston. 






INTERMEDIATE 
PISTON 





O-RING TOOL 
T71P-19703-C 


OUTER 
SEAL 





Assembly | s. 


. 1. Install outer seal onto intermediate piston with 
lip seal facing down towards cylinder. 


INTERMEDIATE 
PISTON 


226. | 
d AO» v^ | 


|. OUTER 
SEAL 


O-RING TOOL 
Т71Р-19703-С 





E4OD Automatic Transmission 


17-09-114 


Install intermediate/overdrive inner seal into 
cylinder bore with lip seal facing down towards 
cylinder, = © 


.INTERMEDIATE/ 
OVERDRIVE 
‘CYLINDER ВОВЕ 


O-RING TOOL 
T71P-19703-C. 


INTERMEDIATE 





. Install overdrive outer and inner seals with lip 
seal facing down towards cylinder. 





O-RING TOOL 
T71P-19703-C 






INNER 


DAVE GRAHAM INC. 2012 
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DISASSEMBLY АМО ASSEMBLY (Continued) 

















. Using Clutch Spring Compressor. Plate T89T- 

. 70010-F Clutch Spring Compressor Bar T88C- 
77000-АН2 and Intermediate Clutch Spring 
Fixture T89T-70010-C or equivalents, 
compress return spring. 


5. Install overdrive piston. . 








OVERDRIVE 
PISTON 





CLUTCH SPRING INTERMEDIATE, . р 
COMPRESSOR PLATE ' OVERDRIVE CYLINDER ` 
T89T-70010-F ASSEMBLY 










CLUTCH SPRING 
FIXTURE . CLUTCH SPRING 
` T89T-70010-C COMPRESSOR BAR 
T88C-77000-AH-2 


6. Install return spring. 
NOTE: Spring fingers facing up. 


RETURN 
SPRING 





| D9079-1A 
D9080-1A 


9. Remove tool assembly. 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





Center Support 
Disassembly | A M 
.1. Remove two cast iron outer seal rings. 





CENTER 
SUPPORT 








CAST IRON 





. O-RING TOOL 
` Т71Р-19703-С 


‚ Assembly 
1. Install two cast iron seal rings. 


CENTER 
CAST IRON 
RING/SEALS\ _ SUF ORT. 





O-RING TOOL . 
- Т71Р-19703-С 


|  D908631A 












‚ Forward Hub and Ring Gear 


Disassembly 


1. . Remove plastic thrust washer No. 70090 from 
front face of hub. . | 


THRUST WASHER, 
70090 . 


FORWARD HUB . 
AND RING GEAR 


D9087-1A 


2. Remove snap ring using screwdriver. 










FORWARD HUB 
AND RING GEAR 





DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


17-09-117 | _ .£40D Automatic Transmission = 17-09-117 | 


DISASSEMBLY АМО ASSEMBLY (Continued) 


| 2. Install snap ring. 


З. Remove forward hub from ring gear. 


FORWARD . : . | 
HUB FORWARD HUB 
AND RING GEAR 


құл 





Assembly . 


. Install forward hub into gear. | | СЕ 
| | ау 3. Install plastic thrust washer Мо. 70090 on the 
hub, using grease. | 







FORWARD ` 
HUB 
‘THRUST WASHER 
. 70090 
Ü 


р 










FORWARD НОВ 
АМО RING GEAR 


.D9087-1A . 
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DISASSEMBLY AND ASSEMBLY (Continued) 
Intermediate Brake Drum. ` 


RETURN RETAINER | THRUST WASHER 


PISTON SPRING RING (SMALL DIAMETER) 
ASSEMBLY 76298  N804817-S . ` 7D428 
SEAL - OUTER .7A262 . | 
7A548-FA PISTON-7A258 
f CHECK BALL-375393-S7/32 
SEAL — INNER BALL RETAINER-7E220 


| 7Ab4A8-GA ` 











INTERMEDIATE BRAKE . 
DRUM. ASSEMBLY 
: 20044 


THRUST WASHER 
(LARGE DIAMETER) 
7G401 


ONE WAY CLUTCH 





OUTER RACE 
7G380 `: 
mn RETAINING 
RING 
ONE WAY ке 377126-5 
CLUTCH ASSEMBLY PLATE — DIRECT| 377437-S 
222 702 PRESSURE 377127-S 
78066 377444-5 
AD» PLATES - DIRECT | | 377128-5 
PLATES — DIRECT EXTERNAL SPLINED ее 
INTERNAL SPLINED 78442 


78164 ; EET = D9260-2A ` 


Disassembly: | Е Е Е 2. Remove one-way clutch assembly and end 
1. Remove outer race. m caps: ар | 


ONE-WAY 


- OUTER RACE CLUTCH 
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DISASSEMBLY AND ASSEMBLY (Continued) | 








3. Remove large brass thrust washer No. 7G401 
from rear face of cylinder. 


-. 4. Remove small brass thrust 


washer No. 7D428 
from front face of cylinder. h MEM 











6. Remove pressure plate and clutch pack. Tag 
for re-assembly. | 


PRESSURE 
PLATE 


CLUTCH 
PACK 


DAVE GRAHAM INC. 2012 
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DISASSEMBLY AND ASSEMBLY (Continued) 






Install Clutch Spring Compressor.: Tool T65L- 
77515-A or equivalent and remove return 
spring snap ring. | 


.9. Remove piston from intermediate brake drum. 







CLUTCH SPRING 
COMPRESSOR TOOL 
T65L-77515-A 






10. Remove inner and outer seals from drum using | 
O-Ring Tool T71P-19703-C or equivalent. | 


O-RING TOOL OUTER 
T71P-19703-C  . SEAL ` 


RETURN = | 
SPRING - | 
. ASSEMBLY 





D9101-1A 
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‘DISASSEMBLY AND ASSEMBLY (Continued) 






Assembly | 3. Inspect piston check ball for freedom of 
TH КИК "m movement. Clean with solvent if necessary. 
1. Install inner seal into cylinder with seal groove 
| 4. Install piston into drum. 





facing down. | 





09103-1А 





2. Install outer seal into intermediate brake drum 


with seal groove facing down. 





Ky ' А 
аула Way. 






RETURN 
SPRING 
ASSEMBLY 


D9099-1A 


, D9102-1A 
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17-09-122 _ 
DISASSEMBLY AND ASSEMBLY (Continued) 
.6. Install return spring assembly. Using Clutch 
| Spring Compressor Tool T65L-77515-A or 
equivalent. Install snap ring. Ensure protrusions 


on spring retainer are properly engaged with 
lugs on clutch piston. | 


` CLUTCH SPRING 
COMPRESSOR TÓOL | 
27 T65L-77515-A 


7. Install four plate clutch pack, starting with steel 
plate. Install pressure plate. | 


NOTE: Soak the clutch plates with clean 
transmission fluid (Ford Specification Mercon® 
ESA-M2C1166-H) or equivalent for fifteen minutes. 


PRESSURE 
PLATE 





CLUTCH 
PACK 


09097-1А 


_ 8. Install selective snap ring. Check stack-up 
using feeler gauge. № not within specification, 
install correct snap ring and recheck. | 


: E40D Automatic Transmission | 











Specification: | 
1.52 - 1.15mm (0.060 - 0.045 inch) 


| Selective Snap Rings: 


Selective Snap Rings | 
1.65 - 1.75mm (0.065 - 0.069 inch) 
1.88 - 1.98mm (0.074 - 0.078 inch) 


2.10 - 2.20mm (0.083 - 0.087 inch) | 


FEELER 
GAUGE 





face of cylinder. 


17-09-122 





29. install small brass thrust washer Мо. 70428 on ` 





_09095-1А 
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DISASSEMBLY AND ASSEMBLY (Continued) 


10. Install large brass thrust washer No. 76401 on 
face of cylinder. 


11. Install intermediate one-way clutch end cap, 
one-way clutch assembly, outer race, and outer 
end cap over inner race. | 

NOTE: Lip is up on one-way clutch. 


NOTE: Install onto inner race so that the outer race 
turns counterclockwise. - | | 








12. Install outer race so that the race turns 
counterclockwise. 








END . Жай | 
OUTER END САР ` eee ЫЫ 
CA Р 


| A 
TAT So i, A A 
a — 








ТІ 
Cy um 


S= 22%. қы. 







ВАСЕ 





INTERMEDIATE 
BRAKE DRUM 








D9281-1A . 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





Forward Clutch Assembly ` 
Disassembly | | 


RETAINING RING 
RETAINING RING PLATES — FORWARD 386841-S 
(FOR RETURN SPRING) EXTERNAL SPLINE 377127-S 
377127-S CUSHION 78442 386842-$ 
SPRING 377437-S 
| 377444-$ 
| | OUTER SEAL 
FORWARD CLUTCH  - 7A548 
. CYLINDER 
7D424 
FORWARD CLUTCH 
ASSEMBLY 


TEFLON 
SEAL RINGS 


FORWARD 
PRESSURE PRESSURE PLATE 
PLATE | 78066 


РІ5ТОМ , 2 РӨӨ, 


PISTON RETURN | 
ASSEMBLY SPRING - PLATES — FORWARD 
| mE 7A262 7B070 / . INTERNAL ‘SPLINE 
NEEDLE vou PISTON-7A258 7Е311 
BEARING та ВА11-375393-5 I | 


ASSEMBLY RET L | 
SER ETAINER-7E220 | | | КЕТ 


Remove needle bearing assembly from inner 
face of cylinder. 


Remove needle bearing assembly No. 7F374. 


3. Remove both teflon seal/rings from grooves 
using O-Ring Tool T71P-19703-C or equivalent. 


NEEDLE BEARING 
ASSEMBLY 


NEEDLE 
BEARING 
ASSEMBLY 
7F078 


FORWARD 
CLUTCH 
CYLINDER 


FORWARD 
CLUTCH ` 
CYLINDER 


09105-14 D9275-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 











5. Remove rear pressure plate. 


O-RING TOOL 


T71P-19703-C 6. Remove four plate clutch pack, cushion spring 


and front pressure plate. Tag for re-assembly. 


REAR PRESSURE 
PLATE 


M 
Piu-g— 


pe NCC 


TEFLON 
SEAL RINGS 


D9106-1A 












CLÜTCH | | | 
РАСК CUSHION PRESSURE | 


SPRING. |. PLATE 09108-1А 





4. Remove snap ring. 


7. Remove return spring snap ring. 


RETURN 
SPRING 


D9107-1A 





_ DAVE GRAHAM INC. 2012 
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Еее 
DISASSEMBLY AND ASSEMBLY (Continued) 


Remove return spring. 11. Remove outer seal from piston. 











OUTER 
SEAL 













. RETURN 
SPRING 














\— 
Пра 
L^ 1 













PISTON . | 
D9113-1A 










PISTON 








STEEL 
RING 







D9110-1A 12. Remove inner seal from the cylinder. 






O-RING 
INNER TOOL-T71P-19703-C 
SEAL 






CYLINDER 






D9114-1A 







PISTON 
GROOVE 





D9111-1A 








Assembly 


10. Remove piston from cylinder using an air . 1. Install inner seal in cylinder. | 


nozzle. 





APPLY AIR HERE 
TO REMOVE PISTON 


CYLINDER 


D9115-1A 


D9112-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 









2. install outer seal on piston. Install return spring with the return spring 


| fingers against the piston/steel ring. 






OUTER 
` SEAL 


RETURN 
SPRING 













PISTON ` 
| 09113-1А 


Inspect piston check ball for freedom of 
movement. Clean with solvent if necessary. 


4. Install piston into cylinder using Lip Seal 
-Protector T77L-77548-A or equivalent. 












PISTON 







STEEL ` 
RING 
D9110-1A 





‚ _ UP SEAL 
„——РВОТЕСТОВ 
“7 T7L-77548-A 


7. Install snap ring. 


PISTON 


RETURN 


CYLINDER SPRING 


22 :D9116-1A 


PISTON 
GROOVE 


D9111-1A 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





8. Install front pressure plate. 
9. Install-cushion spring. — . 


10. Install four steel plates and four friction plates 
alternately, starting with a steel plate. 


NOTE: Soak the clutch plates with clean 
transmission fluid (Ford Specification Мегсоп® 
ESP-M2C1 166-H) or equivalent for fifteen minutes. 


11. Install rear pressure plate. | 


14. Install Teflon® seal rings in grooves. 







‘O-RING TOOL . 


| E ve К X 
Z | 







REAR PRESSURE 





M Ü J TEFLON 
NS SEAL RINGS 
Wess. 









CLUTCH - n 
BACK CUSHION PRESSURE 


15. Install needle bearing assembly no. 75374 over 
SPRING PLATE 09108-1А 


Teflon@® seal snout. 





. Install selective snap ring. 


. Check stack-up clearance, using feeler gauge. | 
If not within specification install correct snap | 
ring апа гесһеск. | NEEDLE BEARING 
| ASSEMBLY 





Stack Up Clearance Specification: 
1.40 - 0.76mm (0.055 - 0.030 inch) | 
Selective Snap Rings: | 

1.42 - 1.52mm (0.056 - 0.060 inch) 
1.88 - 1.98mm (0.074 - 0.078 inch) 
2.34 - 2.44mm (0.092 - 0.096 inch) 
2.79 - 2.90mm (0.110 - 0.114 inch) 


AAA ud | “<<... FORWARD 
3.25 - 3.35mm (0.128 - 0.132 inch) | CLUTCH 


CYLINDER 


09275-1А 





FEELER 
GAUGE 


07877-1А ` 


«АВАС CIA, VE SE LT UT ЧАЧЫ кк on I UU ЧАРАЙНА УЧ, жыйын С чын топтас QUOI ETT CE M-VRT AES SOE II ZA СЕВО QI лінен тн мены E r 39. HZ DA 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


17-09-129 | ~ 400 Automatic Transmission - 222022 17-09-129 
ааа ИЗ NEC OEC SCENIC TNR UNUM Ne EE ТҮ ы М ee Т 


DISASSEMBLY АМО ASSEMBLY (Continued) 






16. Install needle bearing assembly on inner face of 
cylinder, with notched inner race facing 
outward. m 











NEEDLE 
BEARING 

ASSEMBLY 
7F078 










FORWARD ` 
CLUTCH ` 
. . CYLINDER ` 








D9105-1A 





. Forward Carrier 
Disassembly 


1. . Remove needle bearing assembly No. 7F078 
- from carrier. | | | 


FORWARD ` 
CARRIER 


NEEDLE BEARING 
ASSEMBLY ` 
7F078 


_ 09117-1A 








2. Remove thrust washer Мо. 70423 from front 


side of carrier. 


D9118-1A 


Assembly 
1. Place thrust washer Мо. 70423 on front side of 
carrier, using grease to hold in place. | 


NOTE: Thrust washer tabs go into carrier. 


_ D9118-1A ` 
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^ DISASSEMBLY AND ASSEMBLY (Continued) 

















2. .. Remove thru 


| st washer Мо. 70066 from input 
.. shell. | s | 


2. Installneedie bearing assembly оп inner face of 
carrier. | 


. NOTE: Install notched inner race facing outward. 





THRUST 
WASHER 
70066 









ЖМ, 
> 


FORWARD | 
CARRIER 


: 09120-1А ú 


NEEDLE BEARING 
ASSEMBLY 
7F078 





09117-1А 


‚. REVERSE 


Input Shell 
Disassembly 


1. Remove snap ring from reverse sun gear using 
-snap ring pliers. | 


‚ 09121-1А 


Assembly 


1. Install reverse sun gear into input shell so that 
lube hole in sun gear is between stand-off pads 
on shell. . - Е 


REVERSE 


D9119-1A 


D9121-1A 
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DISASSEMBLY AND ASSEMBLY (Continued) 






Reverse Planet Carrier 
Disassembly | | 
1. Remove rear thrust washer No. 7D423. 


2. Install input shell thrust washer Мо. 70066 onto 
reverse sun gear. 












— е [W THRUST WASHER 
“ыкы 





_ D9120-1A 





REVERSE 
PLANET 
CARRIER 






D9122-1A 


3. Install snap ring onto reverse sun gear using 
snap ring pliers.’ 7 | 
| 2. Remove front thrust washer Мо. 70423. 


_ THRUST 


Е 


REVERSE 
; | - — PLANET 
D9119-1A | f | CARRIER 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Assembly | 


1. Install front thrust washer No. 7D423. Hold in 
place using grease. | 


Install rear thrust washer Мо. 70423. Hold іп 
place using grease. 





Reverse One-Way Clutch 
| | | RETAINING 


.RING 
377132-5 





REVERSE 


RING GEAR | | ASSEMBLY 


RETAINING RING 
(FOR OUTPUT SHAFT) | REVERSE 
`387031-$ (1-1/2) OUTPUT SHAFT ASSEMBLY 
| HUB-7D164 D9AP-7E193-AA-(4x2). | 
| D9TP-7E193-AA-(Ax4) ` 


NEEDLE 
BEARING 


7Е413 


HUB 


THRUST 


Ur 


a 





in WwW 









D 


THRUST WASHER 
| 7D423 


PISTON 
RETURN 
SPRING 

7F153 . 


CLUTCH INNER 
RACE 
7D171 


REVERSE 
PLANET 
CARRIER 


D9123-1A 






REVERSE 
PLANET 


CARRIER D9122-1A 


PISTON 
7D402 


‘BOLTS (5) 
ONE-WAY 
CLUTCH TO CASE 

` 70167 


D9262-2A 
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DISASSEMBLY AND ASSEMBLY (Continued) 


Disassembly 


1. Remove reverse hub and needle bearing 
assembly No. 7E413 from reverse one-way 
clutch hub. 


REVERSE HUB ` 


MY SS 
Ад, 


NEEDLE 
BEARING 
ASSEMBLY - 


LOW/REVERSE ONE-WAY 
CLUTCH HUB 


' D9124-1A 


2. Remove snap ring from reverse one-way clutch 
hub. | i | 





D9125-1A 


E4OD Automatic Transmission 





17-09-133 


3. Remove brass thrust washer and rollers from 
reverse clutch hub. | 


SNAP 
RING 


THRUST 
WASHER 
7E194 


ONE-WAY 
CLUTCH 
ROLLER 


" REVERSE 
CLUTCH 
HUB 


D9126-1A | 


Assembly 


1. Install one-way clutch rollers and brass thrust 
washer No. 7E194. 


SNAP 
RING 
THRUST ^ — | 
WASHER e: > 
7E194 © 
ONE-WAY 


CLUTCH 
ROLLER 


REVERSE . 
|». CLUTCH 
HUB 





D9126-1A 
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_ DISASSEMBLY AND ASSEMBLY (Continued) 


2. Install snap ring onto one-way clutch hub. 


D9125-1A 


3. Install needle bearing assembly No. 7E413 with | 


- smooth race surface facing up. 
NOTE: Lightly grease thrust washer. 





Reverse Clutch Piston 
Disassembly | 
1. Remove outer piston seal. 


‚ OUTER 
SEAL 





REVERSE 
CLUTCH 
‚ PISTON 


` D9127-1A 





2. Remove inner piston seal. 


LA 


REVERSE | 
CLUTCH ` | 
"PISTON | 
| | 09128-1А 


АззетЫу 


| 1. Install inner piston seal. 





REVERSE | Bi: | ." INNER 


CLUTCH SEAL 
PISTON 4 | 
. 09128-1А 
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DISASSEMBLY АМО ASSEMBLY (Continued) 





2. Install outer piston seal. 









OUTER 
SEAL 








REVERSE 
CLUTCH 
PISTON 






., D9127-AA | 





Extension Housing 
Disassembly | n 


1. Using Extension Housing Seal Remover T74P- : 
77248-A and Slide Hammer T50T-100-A or 


` E 


equivalents, remove seal. — — s 


EXTENSION 
HOUSING 
SEAL REMOVER 
T74P-77248-A 


SLIDE 
HAMMER 
T50T-100-A 


E40D Automatic Transmission 








17-09-135 | 


Assembly: 


1. Install extension housing seal, using Extension 
Housing Seal Replacer T61L-7657-B or 
equivalent. 


aoe SES 


RL S 


7 
бу 


р 2 
NT D 


D9130-1A 


EXTENSION `- 
.HOUSING SEAL 

REPLACER 

T61L-7657-B 


ASSEMBLY OF SUBASSEMBLIES 





Assembly | 


1. Place thrust washer Мо. 70428 onto 
intermediate brake drum. ` 


NOTE: Lightly grease thrust washer. 







INTERMEDIATE 
BRAKE DRUM 
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ASSEMBLY OF SUBASSEMBLIES (Continued) 


3. Install needle bearing assembly 7F078 onto 
^ intermediate brake drum and forward clutch 
assembly. 


2. Install forward clutch onto intermediate brake 
drum. 








NOTE: Lightly grease needle bearing assembly. 
Notched inner race facing outward (ур).  - 





| NEEDLE 
FORWARD . BEARING 
CLUTCH ASSEMBLY 





_INTERMEDIATE 
BRAKE DRUM 






L) INTERMEDIATE 


BRAKE DRUM/ ` 
FORWARD CLUTCH 
ASSEMBLIES 


D9137-1A ` 








D9135-1A 







‘ FORWARD 
CLUTCH “a, 


Grease plastic thrust washer No. 70090 ала 
place onto forward clutch hub. Place forward | 
Clutch hub into intermediate brake drum and 
“forward clutch assemblies. 7 












FORWARD 
CLUTCH 
HUB 





THRUST 
WASHER 


А 
INTERMEDIATE ` TA т 70090 


BRAKE DRUM 


D9136-1A 


INTERMEDIATE 
BRAKE DRUM/ 
FORWARD 

. CLUTCH 

_ ASSEMBLIES 
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ASSEMBLY OF SUBASSEMBLIES (Continued) 


INTERMEDIATE 
BRAKE DRUM 

AND FORWARD 
CLUTCH ASSEMBLIES 


D9139-1A 









5. Grease thrust washer Мо. 70423 and place 
onto forward planet carrier. Place carrier into 
assembly. ^ ` | О 














FORWARD 
PLANET 
CARRIER 


THRUST WASHER - 
7D423 








INTERMEDIATE BRAKE DRUM, 
FORWARD CLUTCH 


ASSEMBLY AND FORWARD PLANET 


CARRIER ASSEMBLY 


D9141-1A 


6. Install needle bearing assembly No. 7F078 into 
forward carrier assembly. 


NOTE: Lightly grease needle bearing to hold in ^ 
place. Notched inner race surface should:face up. 


NEEDLE 
BEARING 
- ASSEMBLY 
7F078 ` 
Ж 


09142-1А 
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ASSEMBLY ОҒ SUBASSEMBLIES (Continued) 









7. Align input shell notches with intermediate | 
brake drum. : | 


D9143-1A 


8. Install input shell onto assembly. 


1 
-” 


INTERMEDIATE BRAKE DRUM, FORWARD CLUTCH 
AND INPUT SHELL ASSEMBLY - ` 


E4OD Automatic Transmission 


17-09-138 


9. Install needle bearing assembly No. 7F374 into 
front end of forward clutch assembly. 









NEEDLE BEARING 
` ASSEMBLY 









... FORWARD 
N CLUTCH 
CYLINDER 


D9275-1A 









. Install Intermediate Brake Drum, Forward 
Clutch and Input Shell Remover/Install T89T- 
. 70010-Е or equivalent and proceed with 

transmission assembly. 










CLUTCH 
REMOVER/ . 
INSTALLER 
T89T-70010-E 


INSTALL TOOL HOOK 
INTO INPUT SHELL 
ыы 09145-1А 


CLEANING AND INSPECTION 


Transmission 


Clean all parts with suitable solvent and use 
moisture-free air to dry off all parts and clean out 
fluid passages. | 


The composition clutch plates, bands апа 


synthetic seals should not be cleaned in a vapor 
degreaser or with any type of detergent 
solution. To clean these parts, wipe them off with a 
lint- free cloth. New clutch plates or bands should be 
soaked in the specified transmission fluid for 15 
minutes before being assembled. 
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CLEANING AND INSPECTION (Continued) 


_ Valve Bodies 


1. Clean all parts, except non- metallic check balls, 
thoroughly in clean solvent, and blow dry with 
moisture-free compressed air. 


Inspect all valve and plunger bores for scores. 
. Check all fluid passages for obstructions. 
 Inspect all mating surfaces for burrs and 

scores. If necessary, use crocus cloth to 
polish valves and plungers. Avoid rounding 

the sharp edges of the valves and plungers 
. with the crocus cloth. | 


Inspect all springs for distortion." Check all 


valves and plungers for free movement in their. 
respective bores. Valves and plungers, when : 


dry, must fall from their own weight in their 
respective bores. 


Roll the manual valve on a flat surface to check. 


for bent condition. 


Forward, Direct, Intermediate, Overdrive, 
Coast and Reverse Clutches . 


1. Inspect the clutch cylinder thrust surfaces, 
piston bore, and clutch plate serrations for 
scores or burrs. Minor scores or burrs may be 

' removed with crocus cloth. Replace the clutch 
cylinder if it is badly scored or damaged. 


Check the fluid passage in the clutch cylinder 
for obstructions. Clean out all fluid passages. 
‘Inspect the clutch piston for scores and replace 
if necessary. Inspect the check balls for 
freedom of movement and proper seating. 


Check the clutch release spring for distortion 


and cracks. Replace the spring (including wave 


spring) if it is distorted or cracked. 


Inspect the composition clutch plates, steel 
clutch plates, and clutch pressure plate for 
worn or scored bearing surfaces. Replace all 
parts that are deeply scored or burred. 


Check the clutch plates for flatness and fit on 
the clutch hub serrations. Discard any plate that 
does not slide freely on the serrations or that is 
not flat. 


. : Check the clutch hub thrust surfaces for scores 
‚ and the clutch hub ss for wear. d 


Output Shaft 


1. Inspect the output shaft Bear surfaces for 
scores. № excessive clearance or scores are 
found, replace shaft and inspect components. 


Check the splines on the output shaft for wear, 
replace the shaft if the splines are excessively 
worn. Inspect all the büshings. 





One-Way Clutches 


Inspect the outer and i inner races for scores or 
damaged surface areas where the rollers or 
. $ргад$ contact the races. 


. Inspect the rollers, sprags and springs for 
excessive wear or damage. 


Inspect the spring and cage for bent or 
camaged spring retainers. 


Case 


inspect the case for cracks апа stripped threads. 
Inspect the gasket surfaces and mating surfaces for 
burrs. Check the vent for obstructions, and check all 
fluid passages for obstructions and leakage. | 


Inspect the case bushing for scores. Check all | 
parking linkage parts for wear or damage. 


If the transmission case thread is damaged, service 
kits (helicoil) may be purchased from local jobbers. 


То service a damaged thread, the following 


procedures should be carefully followed. 


1. Drill out the damaged threads, using the same | 
. drill size as the thread OD. For example, usea 
6mm drill for a M6x1 thread. | 


Select the proper special tap and tap the drilled 
hole. The tap is marked for the size of the 
thread being serviced. Thus, the special tap 
marked M6x1 will not cut the same thread as a 

= standard M6x1 tap. It does cut a thread large 
enough to accommodate the insert, and after 
the insert is installed the original thread size 
(M6x1) is restored. | 


Place the insert on the tool and adjust the 
sleeve to the length of the insert being used. 
Press the insert against the face of the tapped 
hole. Turn the tool clockwise and wind the 
insert into the hole until the insert is one-half 
turn below the face. 


Working through the insert, bend the insert tang 
straight up and down until it breaks off at the 
notch. 


Improperly installed inserts can be removed 
with extractor tool. Place the extractor tool in 
the insert so that the blade rests against the top 
. coil one-quarter to one-half turn away from the 
end of the coil. Tap the tool sharply with a' 
hammer so that the blade cuts into the insert. 
Exert downward pressure on the tool and turn it 
counterclockwise until the insert is removed. 


| . Planetary Carriers 


Individual parts of the planet carriers are not 
serviceable. 


1. The pins and shafts in the planet esemble 
should be checked for loose fit and/or 
complete disengagement. Use a new planet 
assembly if either condition exists. 


. Inspect the pinion gears for pamaged or 
_ excessively worn teeth. 


Check for free rotation of the pinion gears. 
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CLEANING AND INSPECTION (Continued) 


Thrust: Bearings | 


Wash the thrust bearings thoroughly in cleaning. 


solvent. Blow the bearings dry with compressed air. 


Make certain the bearings are clean and then 
lubricate with transmission fluid. Replace any 
bearings and races which show signs of pitting or 
roughness. 


Converter and Oil Cooler 


When internal wear or damage has occurred in the 
transmission, metal particles, clutch plate material, 
or band material may have been carried into the 


_ converter and oil cooler. These contaminants аге а . 
major cause of recurring transmission troubles and- 


MUST be removed from the system before the 
transmission is put back into service. 


Whenever a transmission has been disassembled to . 


replace worn or damaged parts or because the 
valve body sticks from foreign material, the 
converter and oil cooler MUST be cleaned by using 
a mechanically agitated cleaner, such as Rotunda 
Torque Converter and Oil Cooler Cleaner model 
014-00028 or equivalent. 


Flush the converter of the remaining solvent.using .|. 


this procedure. 


. Thoroughly drain remaining solvent through 
|. the drain plug. 


Add 1.9L (2.0 U. S. quarts) of clean ва 
fluid to the converter. Agitate by hand. | 


Thoroughly drain. solution rough the drain 
pl ug. 


Transmission Fluid Drain and Refill 


Normal maintenance and lubrication requirements 
do not necessitate periodic automatic transmission 
fluid changes. If a major service, such as a clutch, 
band, bearing, etc., is required in the transmission, it 
will havë to be removed for service. At this time the 
‚ converter transmission cooler and cooler lines 
must be thoroughly flushed to remove any dirt. 


When used under continuous or severe conditions, 
the transmission and torque converter should be 
drained and refilled with fluid as specified. 





E4OD Automatic Transmission 


CAUTION: Use of a fluid other than specified | 
could result in transmission malfunction and/or 
failure. 


Refer to Vehicle Certification Label affixed to LH: 


front door lock face panel or door най for 
transmission code. 


When filling a dry transmission and converter, refer 
to Specifications for capacity. Check the fluid level. 





t 


Procedures for partial drain and refill, due to 


in-vehicle service operation, are as follows: . 


Raise vehicle on à hoist or jackstands. Refer to 
the Pre-Delivery manual, Section 50-04. 


. Place a drain pan under transmission. 


. Loosen oil pan attaching bolts and drain fluid 
| from transmission. 


When fluid has drained to level of pan flange, 
‚ remove rest of pan bolts working from the RH ` 
side and allow it to drop and drain slowly. - 


When all fluid has drained from transmission, 
.remove and шоону clean the pan. Discard 
gasket. 


. Place a new gasket o on pan, and install pan on 
transmission. 


Fill transmission to proper level with Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid, part no. E4AZ-19582-B, 
specification ESP- М2С166- Н ог еды 


Lower vehicle. 


Oil Cooler Tube Leakage | 


When fluid leakage is found at the ой cooler, the 
cooler must be replaced. Refer to Section 27-04. 


When one or more of the fluid cooler steel tubes 
must be.replaced, each replacement tube must be 
fabricated from the < same size steel шш as the 
original line. 


Using the old tube as a cide bend the new tube as 
es Add the necessary fittings, апа install ше 
tube 


After the fittings have been tightened, add fluid a | 


necessary and check for fluid leaks. 
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SPECIFICATIONS 


Torque | 














































imer OWC. Race o Case 
[Pugline Pressue Ce E A 62 — 
Pug тое Presse Cas — — — — во |ва 
69 | 
Poste Datert роса м | вав) 
[ Parking Rod Guide Рав ос | 9 || 
Гула Swich етую сав ве [быту — 
Тоторо ви | "ав || 
Готар нв [ва | 
Extension Housing Case р ox» | и | 
Extension Housing to Case (4х4) ° Q m | | 
[зао Supporto Pump Boy A | 
[Wain and Lower Body o баке м [| вов 
[Tower Body to Main Body СС 
Sol. Body іо Case | EE i 9 |. (80-100 lp. in.) 
I e 
823) 
Ol Pan to Case n mE | C A [=з] 
Converter Drain Plug . (18-20) || 
O/Drive Cylinder Fluid Feed | ' (6-10) | 
Sui— Vavo Body о Саве Shot — | бью | 
Stud — Valve Body to Case Long | toba) || 
E Cs [ 8m bn) — _ 
Nut — Manual Detent Lever ма | G0 | 
cos m s _ CD6496-2A 


Installation of Cooling Lines 


“Radiator ` 
| mm [| Ne [| f» — 


Transmission 





; 5 CD6497-2A . 
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Fluid Capacity 


Motorcraft Мегсоп® Multi-Purpose Automatic Transmission Fluid Ford * 
Part No. E4AZ-19582-B Ford Specification ESP-M2C166-H or 
equivalent | | 





SPECIAL SERVICE TOOLS. ` 


. 
š 4 


| Tool Number . | Description ` `` B es Tool Number 
- | T50T-100-A- Impact Slide Hammer (use w/T89T-70010-A) | T80L790-A 
T59L-100-B. 2 | Impact Slide Hammer (use w/T89T-70010-A) T81P-7902-C 






Description 
End Play Checking Tool - = 





| 
| 










Torque Converter Handles КЖ 
T58L-101-B [pue 22. фтлвыюос [| O-Ring Tool _ 


Pump Puller Adaptors 
Aligning Pin 
. Clutch Spring Fixture 


ОА [Rue — — — м 
TOLNA — тазт-лостов 






. T77F-1176-A Clutch Spring Compressor - T89T-70010-C 
 D79P-2100-T30 Torx Bit (T-30) mE f T89T-70010-E 
D79P-2100-T40 Torx Bit (T-40) | . ."| T89T-70010-F 


Clutch Remover/Installer | 
Clutch Spring Compressor Plate 


Stub Tube Installer 
Gear Position Sensor Adjuster | 

























T89T-70010-G 


T78P-3504 Roll Pin Remover 


. 
А . . 
М y 
М ` 
. + 


Nc 
T80T-4000-W ^^ | Handle (use w/PS88B800-10) T89T-70010-J 
| D78P-4201-B . Dial Indicator with Magnetic Base | T88C-77000-AH2 Clutch Spring Compressor Bar | 
TOOL-4201-C Dial Indicator with Bracketry _. Т74Р-77248-А ` eal Remover ` 
A 
B. 
D ` 


T67P-7341 Shift Linkage Insulation Tool — | T80L-77405-A Clutch Spring Compressor ` 


_| T64P-7341-A/B Shift Linkage Grommet Remover/Replacer ‚ | T74P-77498-A Shift Lever Seal Replacer 
T61L-7657- Extension Housing Seal Replacer -- | T65L-77515-A lutch Spring Compressor 


T77L-7697-C Extension Housing Bushing Replacer || T77L-77548-A - Lip Seal Protector | 
T77L-7697- - Extension Housing Busing Remover 63L-77837-A 


| 


-i 


Pump Seal Replacer - 
E4OD Test Harness | 
Manual Lever Position Sensor Tester | 


D89L-77000-A Banding Tool 89T-70100-A 


T57L-77820-A Pressure Gauge Not Available at 
| Time of Printing 


ii 





CD6494-2A 


_ ROTUNDA EQUIPMENT ` ` | TRUM 
Description | Model . 
014-00028 Torque Converter and Oil Cooler Cleaner . : 021-00054 











Description ` | 


Torque Converter Leak Test Кї 
Transmission Stand Fixture . ` 


| z 
014-00104 C-3 Transmission Adapter Kit 014-00763 
. | 014-00106 Rotunda Twin Post Engine Stand 
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VEHICLE APPLICATION 


E-150—E-350, F- 150—F-350 (4х2) (4х4) апа Вгопсо 


Vehicles with С-6 Automatic Transmission. 


DESCRIPTION 


C6 Transmission 


The C6 transmission is a three speed unit аа of 
providing automatic upshifts and downshifts through the 
three forward gear ratios. The transmission is also 
capable of providing manual selection of first and 
second gears. 


Fig. 1 shows the location of the converter, front 
pump, clutches, gear train and most of the internal parts 
used in the C6 transmission. The identification tag (Fig. 
2), is attached to the intermediate: servo lower front 
cover bolt. The first line оп the tag shows the 
transmission model prefix and suffix. A number 
appearing after the suffix indicates that the internal 
parts in the transmission have been changed after initial 
production start-up. For example, a PGD-BN model 
transmission that has been changed internally would 
read PGD-BN1. Both transmissions are basically the 
same, but some service parts in the PGN-BN 
transmission аге slightly different than the PGD-BN1 
transmission. Therefore, it is important that the 


codes on the transmission identification tag be | 
checked when ordering parts or making. inquiries . 


about the transmission. 


| The hydraulic control system schematic is shown in 

Fig. 3. The converter housing and the fixed splines 
which engage the splined outside diameter of the low- 
Taube: clutch steel plates, are both cast тавга into 
the case. 


Only one (intermediate) band is used in the C6 
transmission. This along with the forward clutch is used 
to obtain intermediate gear. 


Vacuum Regulator vaive ыы 
. Refer to Fig. 4 


The Vacuum Regulator Valve (VRV) is used on E- 
250—E-350 and F-250—F-350 vehicles equipped with 
7.3L diesel engines. 


“Оп 7.3L diesel engine trucks equipped with a C-6 ` 
automatic transmission a Vacuum Regulator Valve 
(VRV) is incorporated to provide a vacuum signal which 


is proportional to the throttle position to the vacuum 


diaphragm of the transmission. The VRV is necessary to 
provide a vacuum signal to the C-6 transmission 
because the diesel engine has no vacuum. The VRV is 
bolted to the fuel Injection pump and is. actuated by the 
throttle lever. 


A constant vacuum source is supplied to the VRV by 
an engine driven vacuum pump which also delivers 
vacuum to other accessories. The VRV regulates an 
output vacuum signal to the transmission's vacuum 
diaphragm which is proportional to the throttle position. 
As the throttle.is opened, the regulated vacuum from ` 
the VRV drops. 


Should a malfunction occur in the VRV, the valve will 
cause a 0 vacuum signal to be sent to the diaphragm 
which will cause delayed and harsh shifts to occur. 


Anytime delayed or harsh up- -shifts are encountered, 
the performance of the VRV should be checked prior to 
performing any transmission repairs. Should the VRV be 
replaced or the fuel injection pump be removed, the . 
VRV must be adjusted to ката 
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S W, К // HOUSING 
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CS QM. DRIVE GEAR 
№ | 


REVERSE PI ANET 
CARRIER 


PARKING PAWI ACTUATING ROD 


FORWARD . 
PLANETARY `: 
CARRIER. ` 


INPUT' Қ “А Ае 'FORWARD CLUICH 
ЗНАЕТ | . 


қ DOWNSHIFT LEVER 
CONVERTER 
ONE-WAY 


CLUTCH MANUAL LEVER 


| IMPELTER 2. | REVERSE HIGH CLUTCH 
TURBINE | 


SIAIOR ONT | 
БАТОН (CONTROL VALVE BODY. 04718-28 


Intermediate Band Adjustment. E 
1. Raise the vehicle on а hoist or jack stands. ` 


Dt , Е: | 2. Clean ай the dirt from the band adjusting screw. ` 
PJD BA | _ | Remove and discard locknut. | 


3. Install a new locknut and tighten the adjusting 
screw to 14 М-т (10 ft-lbs) torque (Fig. 5). 


4. Back off the adjusting screw exactly 1-1/2 


E4TP-FB 





turns. — | | 
ао реон | 5. Hold ће adjusting screw from turning апа tighten 
. INTERMEDIATE SERVO COVER BOLT 01925-10 the locknut to 48-61 N:m (35-40 ft-lbs).. 
FIG. 2 Identification Tag 0 0 a 22-6. Lower the vehicle. | | | 
DIAGNOSIS AND TESTING. ааа Align Neutral Start Switch ` 
Refer:.to Section 17-01, General Automatic uu Apply the parking brake. TO E 
Transmission Service. | 2. . With the manual linkage properly adjusted, loosen 


| the two switch attaching bolts (Fig. 6). . - 


Place the transmission manual lever in NEUTRAL. - 
- Rotate the switch and insert the gauge pin (No. 43- 
. drill. shank end) into the gauge pin holes of the 

switch. The gauge pin has to be inserted a full 

12.303mm 31/64 inch into the three holes of the 
| О Switch (Fig. 6). | а US E 
. On vehicles equipped with 7.3L Diesel Engines, the ` ^4. Ti it ^hi 
Vacuum Regulator Valve (VRV), which is located on the . гае ts пошта Бап 6 222. 215 
fuel injector pump must be properly adjusted to regulate ` pin from the switch. OMNES | 
vacuum to the transmission vacuum diaphragm. ; 


ADJUSTMENTS `! x ое & 


The only adjustments оп the transmission are the 
intermediate band and the NEUTRAL START switch 
. (and the Vacuum Regulator Valve on vehicles equipped 
with 7.3L diesel engines). | 


5. Check the operation of the switch. The back up 


_ To prevent damage to the transmission and to assure ` lamps should operate only with the transmission: 
proper band adjustment, it is essential that the tools and selector lever in REVERSE. The vehicle should 
procedures described here are used whenever the band start only with the transmission selector lever in 


is adjusted. i » | | PARK and NEUTRAL. 
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FIG. 3 Hydraulic Control System—C6 Transmission 
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VACUUM ТО TRANSMISSION 
‚ VACUUM DIAPHRAGM 


VACUUM 
SUPPLY 


VACUUM = 
REGULATOR `: 
VALVE (VRV) 


ADJUSTMENT 
SCREWS 


FIG. 4 Vacuum Regulator Valve (VRV)—E-250—E-350, 
F-250—F-350 with 7.3L Diesel Engine 


“| ADJUSTING 


CKET . 
C, OR -D 


50 
= Т71Р-77370- 


TORQUE WRENCH ` 
HANDLE-T71P-77370-H 


FIG. 5 Adjusting Intermediate Band . 


Vacuum Regulator Valve (VRV) Operational 


Check and. Adjustment (Vehicles Equipped 
with 7.3L Diesel Engine only) E 


Refer to Fig. 4. 


To check the VRV for proper operation and to adjust, . 
the engine must not be running (TURNED OFF)... - - 


1. ` Disconnect the two port vacuum connector from - 
the VRV located on the left side of the fuel 


„injection pump. 


_ on the right side of the fuel injection pump. 
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NEUTRAL 


GAUGE PIN 
(NO. 43 DRILL) 


P rz 


RETAINING 
- BOLTS 


ы ` 12.30mm 
(31/64 INCH) 


FIG. 6 Neutral Start and Back Up Lamp Switch 


3. Remove the throttle return spring. Install the end of 
the spring over the throttle lever ball stud and the ` 
other end over the throttle cable support bracket. 


.4. Attach a vacuum pump to the upper port of the 


VRV (vacuum supply side). - 


_ 5. Attach a vacuum gauge to the lower port of the 


. VRV, labeled TRANS on the VRV. | 


6. Apply 20 inches minimum of vacuum to the VRV - 
_ and maintain. It will be necessary to continually ` 
pump the vacuum up as it bleeds off (this is 
normal). Cycle the throttle lever 5 times from 
idle to WOT with vacuum applied. Insert the gauge 
block, T83T-7B200-AH (0.515 inch), between the 
pump boss and the throttle wide-open stop (Fig. 7). 
The throttle return spring. (F-Series), as 
repositioned in step 3 below, will hold the throttle 
lever stop against the gauge block (Hold throttle 
lever open on Econoline by other means). The . 
. vacuum gauge attached to the lower port of 
. the VRV should indicate 6-8 inches of vacuum. 
" If the vacuum reading is not correct, adjust the ` 
.. МАМУ to achieve a reading of 7 inches (+ .5) of 
vacuum. | 


7. To adjust, loosen the two adjustment screws that 
attach the VRV to the fuel injection pump (Fig. 4). . 
Rotate. the VRV until the proper vacuum is 

| obtained. Tighten the two adjusting screws to 8- 

‚ .10.5 N:m (75-90 іп-Ірв) when the proper vacuum 
. reading is obtained. If the VRV can not be adjusted 
о obtain the proper vacuum, replace the VRV and 


> 


repeat procedure from Step 3. 
Remove the gauge block. 


Reattach the throttle return spring ‘and throttle 
cable. 7% | 


10. Again apply 20 inches of vacuum to the VRV and 


while maintaining vacuum, cycle the throttle 
lever from іШе to WOT 5 times. Тһе vacuum 
gauge must indicate at least 13 inches (throttle at 
idle position). If the vacuum gauge indicates less 
than 13 inches the VRV must be replaced and the 
new VRV adjusted рег the above procedures. 


|. 7. * .41. After making the check or adjustment, remove the 
2. Remove the throttle cable from the throttle lever `` — 


vacuum pump and gauge from the: УВУ. and 
reattach the vacuum connector. 
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FIG. 7 VRV Gauge Block installation 


12. Start engine and check throttle operation and 


check transmission shifts. 


REMOVAL AND INSTALLATION 


Transmission аз. g 
Ғ-150---Ғ-350 (4x2) (4x4) and Bronco 
Removal | E 


1. Drive the vehicle on a hoist, but do not raise at this 
time. Disconnect the battery negative cable. 
Disconnect neutral switch wire at the plug 
connector. 


2. Raise the vehicle on a hoist or stands. 


3. Place the drain pan under. the transmission fluid 
^A pan. Starting at the rear of the рап and working 
toward the front, loosen the attaching bolts and 
allow the fluid to drain. Finally remove all of the pan 
attaching bolts except two at the front, to allow the 
fluid to further drain. With fluid drained, install two 
bolts on the rear side of the pan to temporarily hold 

it in place. | 


4. Remove the converter drain plug access. cover 
from the lower end of the converter housing. 


5. Remove the converter-to-flywheel attaching nuts. 
Place a wrench on the crankshaft pulley attaching 
bolt to turn the converter to gain access to the 
bump switch. 


6. With the wrench on the crankshaft pulley attaching 


bolt, turn the converter to gain access to the 


C6 Automatic Transmission 
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converter drain plug. Place a drain pan under the 
converter to catch the fluid and remove the plug. 
After the fluid has been drained, re-install the plug. 


7. On (4x2) applications disconnect the driveshaft 
from the rear axle and slide shaft rearward from 
the transmission. Install a seal installation tool in 
the extension housing to prevent fluid leakage. 


8. Disconnect the speedometer cable from the | 
extension hoüsing. | 


9. Disconnect the downshift and manual linkage rods 
_ Or cable controls from the levers at the 
transmission. 


10. Disconnect the oil cooler lines from the 
transmission. 


11. Remove the vacuum hose from the vacuum 
diaphragm unit. Remove the vacuum line from the 
retaining clip. 


12. Disconnect the cable from the terminal on the 


starter motor. Remove the three attaching bolts 
‚ and remove the starter motor. 


13. On F-150—F-350 (4x4) and Bronco vehicles, 
remove the transfer case. Refer to Section 16-80, 
Borg Warner 13-56 Electronic Shift Transfer Case, 

. 16-81, Borg Warner 13-56 Transfer Case—Manual 
ом ог Section 16-86, Вога Warner 1345 Transfer 
аѕе. | 


14. Remove the two engine геаг support апа insulator 
‚ assembly-to-attaching bolts (Fig. 8). 


» 15. Remove the two engine rear support and insulator 


assembly-to-extension housing attaching bolts 
(Fig. 8). | 


16. Remove the six bolts securing the No. 2 
crossmember to the frame side rails. (Fig. 8). 


17. Raise the transmission with a transmission jack 
‚ and remove the crossmember. x 


18. Secure the transmission to the jack with the safety 
chain. 


19. Remove the converter housing-to-engine attaching 
bolts. | 


20. Move the transmission away from the engine. 
Lower the jack and remove the converter and 
transmission assembly from under the vehicle. 


Installation 


1. Tighten the converter drain plug to 11-37 N-m (18- 
28 ft-lbs). 


2. Position the converter on the transmission making 
sure the converter drive flats are fully engaged in : 
the pump gear. | 


3. With the converter properly installed, place the 
transmission on the jack. Secure the transmission 
to the jack with the chain. 


4. Rotate the converter until the studs and drain plug 
are in alignment with their holes in the flywheel. 


5. Move the converter and transmission assembly 
forward into position, using care not to damage the 
flywheel and the converter pilot. The converter 
must rest squarely against the flywheel. This 
indicates that the converter pilot is not binding 
in the engine crankshaft. Do not allow 
converter drive flats to disengage from pump 
gear. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


. C6 Automatic Transmission Е 17-10-6 





























GUSSET(RH) 
78314 


CROSSMEMBER ` | 
5060 i GUSSET 
(LH) 


FRONT OF VEHICLE 


F-150/F250 (4X4), BRONCO 


GUSSET (RH) 
7R314 


CROSSMEMBER | | 
. 5060 | F-350 4X4 H.D. 


BOLT | 
. 802114 
т 9p. 


GUSSET (RH) 
7R314 





CROSSMEMBER 





800937 


GUSSET (LH) ? 
74F68 VIEW Y 


GUSSET (RH) 
7R314 
CROSSMEMBER 


- DAMPER 
4A263 


X NUT 
96-128 N-m 
© ж (70-94 FT-LB) 


INSULATOR INSTALLATION 






F-150-F-250-F-350 (4X2) 


` GUSSET(RH) 
7R314 | 


CROSSMEMBER 
5060 






б Y a | 

l 800937 f 

D | &@— 58-77 N-m 

L | | | (43-57 FT-LB) 
TYPICAL INSTALLATION 

VIEW Z 












NUT 

800937 

‚ 58-77 Nm . 
(43-57 FT-LB) 


FOLLOW HOLE PATTERN А 
FOR C-6 TRANSMISSION 
VIEW Y 











D7421-28 
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6. 


10. 


11. 
12. 


13. 


14. 
15. 


16. 


17. 


18. 


19. 
20. 


21. 
22. 


23. 


24. 
25. 


Install and tighten the converter housing-to-engine 
attaching bolts to 55-67 N:m (40-50 ft-lbs) on 


gasoline engines and 67-87 N-m (50-65 ft-lbs) on 


diesel engines. 


` Remove the transmission jack асу сһаіп from 


around the transmission. 


Position the No. 2 crossmember to the frame side 
rails. Install and tighten the attaching bolts to 
specifications as listed at the end of this Section. 


Install transfer case on F-150—F-250 (4x4) and 
Bronco. Refer to Section 16-80, Borg Warner 13- 
56 Electronic Shift Transfer Case, 16-81, Borg 
Warner 13-56 Transfer Case—Manual Shift, or 


Section 16-86, Borg Warner 1345 Transfer Case. 
Position the engine rear support and insulator 


assembly above the crossmember. Install the rear 
support’ and insulator assembly-to-extension 
housing mounting bolts and tighten the bolts to 
specifications as listed at the end of this Section. 


Lower the transmission and remove the jack. 


Secure the engine rear support апа insulator 
assembly to the crossmember with the attaching 
bolts and tighten them to Deo as listed at 
the end of this Section. 


Connect the vacuum line to the vacuum diaphragm 
making sure that the line is in the retaining clip. 


Connect the oil cooler lines to the transmission. 


Connect the downshift and manual linkage rods or 
cable controls to their respective levers on the 
transmission. Refer to Section 17-02 Shift Control 
Linkage, Removal and Installation. 


Connect the speedometer cable to the extension 
housing. 


Secure the starter motor in place with the attaching 
bolts. Connect me cable to the terminal on the 
starter. 


Install a new O-ring on the lower к of the 


transmission filler tube and insert the tube in the. 


case. 


Secure the converter o-fywhee atahina nuts 
and tighten them to 28-40 М-т (20-30 ft-lbs). 


Install the converter housing access cover and 
secure it with the attaching bolts. 


Connect the driveshaft. 


Fill the transmission to the proper level. with the 
specified fluid. | 


Adjust the shift linkage as required. Refer to 
Section 17-02, Shift Control Linkage. 


Connect neutral switch wire to plug connector. 
Connect the battery negative cable. 


Transmission 
E-150—E-350 
Removal 


1. 
2. 


3. . 


Disconnect the battery negative cable. 


Working from inside the vehicle, remove the 
engine compartment cover. | 


Disconnect the neutral start switch wires at the 
plug connector. 


4. 


5. 


If the. vehicle is equipped with a V-8 engine, 
remove the flexhose from the air cleaner heat tube. 
Remove the bolt securing the filler tube to the 
engine. m 

Raise the vehicle on a hoist. 

Place the drain pan under the transmission fluid 
pan. Starting at the rear of the pan and working 


toward the front, loosen the attaching bolts and 
allow the fluid to drain. Finally remove all of the pan 


© attaching bolts except two at the front, to allow the 


10. 


11. 
12. 
13. 


14. 
15. 
16. 
17. 


18. 


19. 


20. 


21. 


fluid to further drain. With fluid drained, install two 
bolts on the rear side of the pan to temporarily hold 
it in place. 


‚ Remove the converter drain plug access cover 


from the lower end of the converter housing. 


Remove the converter-to-flywheel attaching nuts. 
Place a wrench on the crankshaft pulley attaching 
bolt to turn the converter to gain access to the 
nuts. 


With the wrench on the s Канай pulley attaching 


. bolt, turn the converter to gain access to the 


converter drain plug. Place a drain pan under the 


‚ converter to catch the fluid. Then, remove the plug. 


With fluid drained, re-install the plug. 
Disconnect the driveshaft. 
Remove fluid filler tube. 


Disconnect the starter cable at the starter. 
Remove the starter-to-converter housing attaching 


| bolts and remove the starter. 


Position an appropriate engine support bar to the 
frame and engine oil pan flanges. 


Disconnect the cooler lines from the transmission. 
Disconnect the vacuum line from the vacuum 


. diaphragm unit. Remove the vacuum line from the 


retaining clip at the transmission. 


Remove the speedometer driven gear from the 
extension housing. 


Disconnect the manual and downshift linkage rods 
or cable controls from the transmission control 
levers. 


Position a transmission jack to support the 
transmission. Install the safety chain to hold the 
transmission: 


Remove the boits and nuts securing the rear 
support and insulator assembly to the 
crossmember. Remove the six bolts retaining the 
crossmember to the side rails and remove the two 
support gussets. Raise the transmission with the 
jack and remove the crossmember (Fig. 9). 


Remove the converter housing-to- engine attaching 


:bolts. Lower the jack and remove the converter 


and transmission assembly from under the vehicle. 


Remove the converter and mount the transmission 
in a holding fixture. 


Installation 


1. 


2. 


Tighten the converter drain plug to eon as 
listed at the end of this Section. 


Position the converter on the transmission making 
sure the converter drive flats are fully engaged in 
the pump gear. 
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З. 


10. 


11. 
12. 


13. 


With the converter properly installed, place the 
transmission on the jack. Secure the transmission 
to the jack with the safety chain. 


Rotate the converter until the studs and drain plug 
are in alignment with their holes in the flywheel. 


Move the converter and transmission assembly 


forward into position, using care not to damage the 


flywheel and the converter pilot. 
The converter must rest squarely against the 


| flywheel. This indicates that the converter pilot 


is not binding in the engine crankshaft. Do not 
allow converter drive flats to idu from 
pump gear. 


Install the converter housing-to-engine attaching 


. bolts. Tighten the bolts to 55-67 М-т (40-50 ft-lbs) 


on gasoline engines and 67-87 N*m (50-65 ft-Ibs) 


on diesel engines. Install the converter-to-flywheel 
` attaching nuts. Tighten the nuts to 28-40 N: m (e0: | 


30 ft-lbs). . 


Install the crossmember. Install the rear — 
and insulator assembly-to-crossmember attaching 
bolts and nuts. Tighten the bolts to specifications 


‚ as listed at the end of this Section. 
" Remove the safety chain and remove the jack from 


under the vehicle. Remove the engine support bar. 


Install a new O-ring on the lower end of the 
transmission filler tube and insert the tube and 
dipstick in the case. 


Connect the vacuum line to the vacuum.diaphragm 
making sure the line is secured in the retaining clip. 


Connect the cooler lines to the transmission. 


Install the speedometer driven gear into the 
extension housing. Tighten the attaching bolt to 
specifications as listed at the end of this Section. 


Connect the transmission linkage rods to the 
transmission control levers. When making 


‚ transmission control attachments new retaining 


Í ring and grommet should always be used (see 


14. 


15. 


16. 


17. 
18. 


Removal and Installation in Section 17-02, Shift . 


Control Linkage). Note precautions necessary to 
prevent grommet damage. Attach the shift rod to 
the steering column shift lever (refer to Fig. 2, 
Section 17-02, Shift Control Linkage). Align the 
flats of the adjusting stud with the flats of the rod 
slot and insert the stud through the rod. Assemble 
the adjusting stud nut and washer to a loose fit. 
Perform a linkage adjustment as outlined in 
Section 17-02, Shift Control Linkage. 


Install the converter housing access cover and 


Ibs). 


Position the starter into the converter housing and 
install the attaching bolts. Tighten the bolts to 55- 
67 М-т (40-50 ft-lbs) on gasoline engines and 67- 


. 87 N-m (50-65 ft-lbs) on diesel engines. Install the 


starter cable. . 
Install the driveshaft. 
Lower the vehicle. 


On V-8 engines, install the flex hose to the air | 


cleaner heat tube.. Install the bolt that retains the 


. filler tube to the cylinder block. 
19. 


Connect the neutral start switch wires at the ә plug 
connector. 


tighten the attaching. bolts to 17- 21 М-т (12-16 ft- 
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. 20. Fill the transmission to the proper level with the 


specified fluid.. 


21. Raise the vehicle and check for transmission fluid 
leakage. Make sure the transmission fluid pan is 
securely attached. Lower the vehicle and adjust 
the downshift and manual linkage. Refer to Section 

. 17-02, Shift Control Linkage. 


22. Connect the battery negative cable. 
23. Install the engine compartment. cover. 


Control Valve Body 


Refer to Fig. 17. 


Removal | 
1.. Raise the vehicle on a hoist or ек stands. 


2. Place а drain рап under the transmission and 


_loosen the bolts holding the transmission pan to 
drain the fluid from the transmission.. 


З. Remove the transmission pan attaching bolts from 
both sides and the rear to allow the fluid to drain 
further. Finally, remove the remainder of the 
attaching bolts. Remove the pan and gasket. 
Remove and discard the nylon shipping plug from 
the pan. This plug is used to retain transmission 
fluid within the transmission during shipment and 

Should be discarded when the oil pan is removed: 


4. Remove the valve body attaching bolts and 
remove the’ valve iud from the case. 


Installation 


1. Position the valve body to the case making sure 
that. the selector and downshift levers. аге 
engaged. Install and tighten the attaching bolts to 
11-14 N-m (95-125 in.-Ibs). 


2. Clean the transmission pan and gasket surfaces 
thoroughly. 


3. Using a new pan gasket, install attaching bolts 
| securing the рап to the transmission case. Tighten 
the attaching bolts to 10.5-17 N-m (8-12 ft-Ibs). 


4. Lower the vehicle and fill the transmission to the 
correct level with the specified fluid. 
Intermediate Servo 
(Refer to Fig. 10). 
Removal 
1. Raise the vehicle оп a hoist or stands. 


2. Remove the bolts that secure. the engine rear 
support to the transmission extension rear support 
and insulator assembly to the crossmember. 


. 9. Remove the two crossmember-to-frame attaching 


bolts, and the bolts attaching the gussets to the 
crossmember if so equipped. 


4. Raise the transmission high enough to remove the 
weight from the crossmember and remove the 
crossmember. 


5. . Disconnect the muffler inlet pipe from the exhaust 


manifolds and allow the pipe to hang. 


6. Place a drain pan under the servo. Remove the 
. bolts that attach the servo cover to the 
. transmission case. | 


7. Remove the cover, piston, spring and gasket from 
the case, screwing the band adjusting screw 
inward as the piston is removed. This places 
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COLOR CODE 
SURFACE 
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іе SLOT USE 5НОНТ SLOTS . 


SHOWING INSTALLATION OF ВЕАЯ ENGINE 


CROSSMEMBER 
5025 
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INSULATOR AND 
RETAINER 
60091 
BOLT AND WASHER 
. 88824 
68-94 М-т 
(50-70 FT-LB) 


NUT AND WASHER 


45350 


6894 Num ` 
(50 70 FT L8) 


TRANSMISSION 
CASE 


GASKET 


SPRING 
70028 


РІ5ТОМ 
7Е221 





FIG. 10 Intermediate Servo Disassembled—Typical 


enough tension on the band to keep the struts 
properly engaged іп the band end notches while 


the piston is removed.. 


Apply air pressure to the port in the servo cover to 


remove the piston and rod. . 

9. Replace the complete piston and rod assembly if 
the piston or piston sealing lips are damaged, (Fig. 

10. Remove the seal from the cover. 

installation | LN 

1. Ор the new seal in transmission fluid. I 

2. Install a new seal оп the cover. ` 

3. Coat new gasket with petroleum jelly, and position 
on the servo cover. 

4. 


Dip the piston in transmission fluid and install it in 


. the cover. 





10. 


04720-2А . 


Position the servo spring on the piston rod. 
Insert the servo piston and cover in the case and 


. secure the cover to the case with the attaching 


bolts, taking care to back off the band adjusting 
screw as the cover bolts are tightened 19-27. N-m 
(14-20 ft-lbs). Make sure that the service 
identification tag is in place. 

Connect the muffler inlet pipe to the exhaust 
manifolds. `  . EE | 


Raise the transmission high enough to install the 


.crossmember. Secure the crossmember to the rear 


support with the attaching bolts. Lower the 
transmission as required to install the 
crossmember to frame and gussets attaching 
bolts. Tighten the attaching bolts to specifications 
as listed at the end of this Section. | 


Remove the jack from the transmission. Adjust the 
Ad as detailed in the Adjustment portion of this 
ection. | 


Lower the vehicle апа replenish the fluid аз 
required. Refer to Section 17-01 General 
Automatic Transmission Service. 


Extension Housing Bushing and Rear Seal 
E-150—E-350, F-150—F-350 (4x2) | 
Ветоуа! 


4. 


2. 


Raise the vehicle and disconnect the driveshaft at 


"the transmission. . 


When only the rear seal needs replacing, carefully 
remove it with a tapered chisel or the Tools, T50T- 
100-A and TOOL-1175-AC, shown. in Fig. 11. 
Remove the bushing using Tool T77L-7697-D or. 
equivalent as shown. in Fig. 12. Use the bushing 
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' SEAL REMOVER 
TOOL-1175-AC 


IMPACT SLIDE . 
HAMMER-T50T-100-A 


EXTENSION HOUSING 
BUSHING REMOVER 
T77L-7697-D 


BUSHING 





FIG. 12 Removing Extension Housing Bushing 


' remover carefully so that the spline seal is not 
damaged. 


Installation 


1. 


2. 


When installing a new nac nd use the special Tool 
Т771-7697-С shown in Fig. 1 


Before installing a new seal, КЕЯ the sealing 
surface of the universal joint yoke for scores. If 
scores are found, replace the yoke. 


Inspect the counterbore of the housing for burrs. 


| Нетоуе burrs with crocus cloth. 


Install the seal into the housing with Tool T61L- 
` 7657-B shown т Fig. 14, or an equivalent. The seal 


should be firmly seated in the bore. Coat the inside 


diameter of the end of the seal with Long-Life 


Lubricant, C1AZ-19590-BA (ESA-M1C75-B) ог ап 
equivalent lubricant. 


Coat the front universal joint spline with Long- -Life 
Lubricant C1AZ-19590-BA (ESA-M1C75-B) or an 


equivalent lubricant and install the driveshaft. 


Extension mousing 
Removal 


1. 
2. 


Raise the vehicle оп a hoist ог stands. 
Disconnect the driveshaft from the rear axle flange 


and remove it from the transmission. On 4x4 - 


vehicles, remove the transfer case. Refer to 


Section 16-80, Borg Warner 13-56 Electronic Shift 
Transfer Case, 16-81 Borg Warner 13-56 Transfer : 


Case-Manual Shift, or 16-86, Borg Warner 1345 


Transfer Case. | 
Disconnect the speedometer cable from the 


extension housing. 


Remove the engine rear support and insulator | 


assembly-to-extension housing attaching bolts. 
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FIG. 14 Installing Extension Housing бегі 


5. 


Place a jack under the transmission and raise it just 
enough to remove the weight from the engine rear 
support. | 


Remove the bolts that secure the engine геаг 
support to the crossmember and remove the . 
support. 


Place. ‘а drain pan under the rear of the 


transmission case. 


Lower the transmission and remove the extension 
housing attaching bolts. Slide the extension 
housing off the output shaft and allow the fluid to 

drain. | | 


Installation 


1. 


` Clean the mounting surface on the transmission 


case and on the extension housing. Position a new 


gasket on the transmission case. 


Hold the extension housing in place and secure it 
with the attaching bolts. Tighten bolts to 34-47 
М-т (25-35 ft-lbs). 


Raise the transmission high enough to position the 


engine rear support on the crossmember. 


Secure the support to the crossmember with the . 
attaching bolts and nuts. Tighten the bolts to 
specification as listed at the end of this Section. 


Lower the transmission and remove the jack. 
Install the engine rear -support-to-extension 
housing attaching bolts. Tighten bolts to 
specification as listed at the end of this Section. On 
4x4 vehicles, install the transfer case. Refer to 


Section 16- 80, 16-81 or 16-86. 


Secure the speedometer cable to the extension | 
housing with the attaching bolt. | 


.. Install the driveshaft and lower the vehicle to the 


floor. 


Fill the transmission to the correct level with the 
specified fluid. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


17-10-11 


Governor - . 
Removal 


1. Remove the extension housing as outlined in this 


Section. | | 


2. Remove the four governor body-to-oil-collector 

"^... attaching bolts (Fig. 15). | | 

3. Remove the governor from the collector body 
flange. | | | | 


4. Refer to the Disassembly and Assembly Section of 
this Section for Governor repair operations. 


| Installation 


1. Secure the governor (Fig. 15) to the oil collector 


flange with the attaching bolts. Tighten the bolts to 
10.5-13.5 М-т (90-120 in.-Ibs). 


2. Re-install the extension housing as outlined in this 


Section. Е | 
DISASSEMBLY АМО ASSEMBLY 


Transmission 
Refer to. Fig. 38. 


Before removing any of the subassemblies, 
thoroughly clean the outside of the transmission to 
prevent dirt from entering the mechanical parts. 


During. the repair of the subassemblies, certain 
general instructions which apply to all units of the 


transmission must be followed. Following these : 


instructions will avoid unnecessary repetition. 


Handle all transmission parts carefully to avoid 
nicking or burring the bearing or mating surfaces. 


Lubricate all internal parts of the transmission with clean 


automatic transmission fluid before assembly. 


Do not use any other lubricants except on gaskets 
and thrust washers. These may be coated with 
petroleum jelly to facilitate assembly. Always use new 
gaskets and seals when assembling a transmission. 
Refer to Section 17-01, General Automatic 


COLLECTOR 


GOVERNOR 


OUTPUT 


5 


FIG. 15 Governor Installed 
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Transmission Service for Cleaning and Inspection 
Procedures. : AM JU 


Tighten all bolts and screws to the recommended 
torque as outlined in specifications at end of this 
Section. j | | 


Disassembly | 


1. Remove the converter, and mount the 
transmission in holding fixture Rotunda Model 014- 
700106 or equivalent, (Fig. 16). | 


- NOTE: If equipped, remove and discard the nylon 
shipping plug from the pan. This plug is used to 
retain transmission fluid within the transmission 
during shipping. It should be discarded when the oil 
pan is removed. ` 


2. Remove the 17 fluid pan attaching bolts. Remove 
the pan and gasket. | 


3. Remove the eight valve body attaching bolts. Lift 
the valve body (Fig. 17) from the transmission 
' case. tee cu | | P s 





PARKING ` FLUID - 
PAWL ROD SCREEN 


| ... : INTERMEDIATE 
NN | SERVO LEVER 


BODY . Mg D1604-1B | 


FIG. 17 Transmission With Pan Removed | 
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4. .Айасһ a dial indicator TOOL-4201-C ог equivalent 7. Remove the vacuum diaphragm, valve rod and. the 
to the front pump as shown in Fig. 18. Install _ throttle valve from the bore in the rear of the case. 
. Extension Housing Seal Неріасег T61L-7657-B in | Slip the input shaft out of the front pump. 


His exteriionnoueimg:toseenter Шер shaft. в Remove the front pump attaching bolts. Pry the 
n gear train forward as shown in Fig. 19 to remove 
5. Pry the gear train to the rear of the case and at the .. the pump. 


same time, press the input shaft inward until it ОРОТ и 
bottoms, (Fig. 18). Set ihe dial indicator to read 9. Loosen the band adjustment screw and remove 


the two struts. 


zero. ` Ph 
XS P o E | 10. Rotate the band 90 degrees counterclockwise to 
6. Pry the gear train forward, (Fig. 18), and note the = align the ends with the slot in the case (Fig. 20). 
.. amount of gear train end play on the dial indicator. Slide the band off the reverse-high clutch drum. 
Record. the end play to facilitate assembling the 144. Remove the forward part of the gear train as ап 

' transmission. Remove the dial indicator from the ` assembly as shown in Fig. 2.2000 


. pump and the tool from the extension housing. 


12. Remove the bolts that attach the servo cover to 
' the transmission case. | E" | 


13. Remove the cover, piston, spring and gasket from 


the case. | 


BAND 
ENDS 


D6474-1A ` 


-. INDICATOR” 
TOOL-4201-C | 
| | REVERSE-HIGH 
CLUTCH DRUM 





D6475-1A 


| | | FIG. 21 Removing or Installing Forward Part of Gear 
FIG. 19 Removing Front Pump | . A Train | | | 
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14. Remove the large..snap ring that secures the 
. * reverse planet carrier in the low-reverse clutch 
. . hub. Lift.the thrust washers and planet carrier from 


the drum. — . | 


15. Remove the snap ring, (Fig. 22), that secures the 

. reverse ring gear and hub on the output shaft. Slide 
the ring gear and hub off the shaft. Remove the 
thrust washer. | | m 


16. ‘Rotate the low-reverse clutch “hub in a clockwise 
direction and at the same time, withdraw it from the 
case. ID 


17. Remove the reverse clutch snap ring from the 
case, then remove the clutch discs, plates and 
pressure plate from the case. 


18. Remove the extension housing attaching bolts 
from the case. Remove the extension housing and 
gasket. | E 


19. Slide the oütput shaft (with governor and oil 
collector) assembly from the transmission case. 


20. Remove the distributor sleeve attaching bolts and 
© remove the 'sleeve, parking pawl gear and the 
^. thrust washer... Rods 


If the thrust washer is staked in place, use a 
sharp chisel and cut off the metal from behind the 
thrust washer. Be sure to clean the rear of the case 

``. with air pressure or a suitable solvent to remove 
any metal particles. | 


21. Remove the one-way clutch inner race attaching 

22 bolts from the rear of the.case. Remove the inner 
race and reverse clutch spring retainer assembly 
from inside of the case. | i 


22. Remove the low-reverse clutch piston from the 
· case using TOOL-7000-DE or equivalent as shown 
in Fig. 23. I | zs | 
Assembly >. Т 
1. Place the transmission case. іп а holding fixture. 


2. Tap the low-reverse piston into place in the case 
with a clean rubber hammer. ЖЕ 


3. Install the low-reverse clutch spring retainer 
. assembly and retainer assembly in the clutch 
piston. 


LOW-REVERSE - | 
CLUTCH en " 


SNAP RING 
PLIERS 


FIG. 22 Removing or Installing Reverse Ring Gear 
Hub, Snap Ring | dian 
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4. Hold the one-way clutch inner race in position and 
install! the attaching bolts. Tighten bolts to 25-33 
N-m (18-25 ft-Ibs). Е | 


5. Place the transmission case on the bench with the 
front end facing downward. a 


6. Position the parking gear thrust washer and the 
gear on the case (Fig. 31). Do not re-stake the 
thrust washer. | 


7. Position the collector and tubes in place on the 
` rear of the case. Install the attaching bolts and 
tighten to 17-21 М-т (12-16 ft-Ibs). | 


‚8. Install the output shaft, and governor as ап 


assembly. . 


9. Place a new gasket on the rear of the transmission 
case. Position the extension housing on the case 
and install the attaching bolts. Tighten the 
attaching bolts to 34-47 М-т (25-35 ft-lbs). 


10. Place the transmission case in the holding fixture. 


11. Coat new gasket with petroleum jelly and position 
. оп the servo cover. 


12. Position the servo spring on the piston rod. 


13. Insert the servo piston rod in the case. Install the 
servo cover with the attaching bolts, making sure 
that the identification tag is in place. Tighten the 
attaching bolts to 19-27. М-т (14-20 ft-lbs). 


:14. Align the low-reverse clutch hub and one-way 


clutch with the inner race at the rear of the case. 
Rotate the low-reverse clutch hub clockwise while 
applying pressure to seat it on the inner race. ` 


15. Install the low-reverse clutch plates, starting with 
the wave plate next to the piston and following with 
steel and friction plates alternately. Retain them 
with petroleum jelly. ІТ new composition plates are 
being used, soak them in clean transmission fluid, 
Motorcraft МЕАСОМ® Multi-Purpose Automatic 
Transmission Fluid XT-2QDX or DDX (ESP- 
M2C166-H), or equivalent for fifteen minutes 
before installation. Install the pressure plate and 
the snap ring. Test the operation of the low-reverse 

. clutch by: applying air pressure at the clutch 
pressure apply hole in the case. 















AIR NOZZLE 
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FIG. 23 Removing Low-Reverse Clutch Piston | 
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16. 


Install the reverse planet ring gear thrust washer 


- and іһе ring gear and hub assembly. Insert the 


_ snap ring in the groove on the output shaft. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


ring gear. 


.Assemble the front and rear thrust washers onto 


the reverse planet assembly; retain with petroleum 
jelly. Insert the assembly into the ring gear and 
install the snap ring. 


Set the reverse-high clutch. ETR on the 


bench, with the front end facing down. Install the 


. thrust washer on the rear end of the reverse-high 


clutch assembly. Retain the thrust- washer with 
petroleum jelly and insert the splined end of 


s forward clutch into the open end of the reverse- 
‘high clutch with splines engaging the elect clutch : 


friction plates (Fig. 38). 


Install the thrust washers and retain them with 
petroleum jelly, on the front end of the forward 


planet ring gear and hub. Insert the. ring oem into 


the forward clutch. 


Install the thrust washer on 1 the front айа о! the 
forward planet assembly. Retain the washer with 
petroleum jelly and insert the assembly into the 
Install the input shell and sun gear 
assembly. 


Install the reverse- high clutch assembly, iwara | 


clutch assembly, forward planet assembly and 
drive input shell, and sun gear-as an assembly into 
the transmission case. 


Insert the intermediate band into. the case around 


the reverse-high clutch drum. Install the struts and - 


tighten the band adjusting screw sufficiently to 
retain the band. : 


Place a selective thickness bronze thrust washer 
on the rear shoulder of the stator support and 
retain it with petroleum jelly. If the end play was not 
within. specification when checked prior to 
disassembly, . replace the washer with one of 
proper thickness. Refer to specifications at the end 
of this Section ш selective © thrust . washer 
thicknesses. 


Using two 5/16-inch bolts three ones long, 
make two alignment studs. Cut the heads from the ` 


bolts and grind a taper on the cut end. Temporarily 
install the two studs opposite each other in the 
mounting holes of the case. Slide a new gasket 
onto the studs. Position pump on case, being 
careful not to damage the large seal on the outside 
diameter of the pump housing, (removing the 
aligning. studs). 


Install six of the seven mount bolts and 
tighten to 22-40. N:m (16-30 ft-lbs). 


Adjust the intermediate band as detailed under 
Adjustments and install the input shaft with the 


long splined end inserted into the forward. clutch 
assembly. | | 


Install Tool 4201 -С ог аймара at the seventh | 


pump mounting Бой (Fig. 18) and check the 
transmission end play as in steps 4, 5 and 6 of 


. Disassembly. (See specifications at the end of this 
Section.) Remove the tool. | 


Install the seventh pump mounting bolt ‘and 
tighten to 22-40 N-m (16-30 ft-lbs). - 


Install the main control valve body on the case, 
making sure that the levers engage the valves 
properly and.tighten the attaching bolts. to 11-14 


97. 
28. 
129. 


. N:m. (95-125 in.-Ibs). Install the primary throttle | 
- valve, rod, and the vacuum diaphragm in the case. 
. Tighten. the diaphragm even bolt to 17- 21 № т 


(12-16 ft-lbs). 


Install a new pan г and the рап. Tighten | the 
bolts to 10.5-17 N-m (8-12 ft-lbs). ES | 


‘Install the converter assembly. 


Install the transmission in the. vehicle as detailed 
under Removal and Installation. | . 


Control Valve Воду 
Disassembly ` Е 


Тһе valve body-to-s -5сгееп gasket should not be 


cleaned in a degreaser solvent or any type of detergent 
solution when disassembling the main control. To clean 
the gasket, wipe it off with a lint-free cloth. | 


1. 


10. 


Remove the пте screws that айасһ the ка to n2 
.the lower vàlve body (Fig. 24) and remove screen 
` and gasket (Fig. 25). 


Remove the five upper-to- -lower valve body and 
hold-down plate attaching screws. Remove the 


seven attaching screws from the underside of the - 


lower valve body (Fig. 24). 
Separate the bodies and remove the. separator 


. plate and gasket. Be careful not to lose the 


check valves and springs. Remove and clean the 
separator plate screen if necessary (Fig. 25). 


Remove the manual valve retaining pn. from the 


upper valve body (Fig. 26). 


Slide the manual valve (Fig. 26) out: of the valve 
body. 


Cover the downshift: valve bore with ; а. finger, then 
working from the underside of the body remove the 
downshift valve retainer. Remove the- spring and 
downshift valve (Fig. 26). - 


. Apply hand pressure on the pressure boost valve 
. sleeve end and remove the sleeve retaining clip 


from. the under side of the body. Slowly release 
hand. pressure and remove the sleeve and the 
pressure boost valve. Remove the two springs, the 
spring and the main regulator valve from the bore. 


Apply pressure on the throttle boost valve retaining 
- plate and remove the two attaching screws. Slowly 


release the pressure and remove. plate, throttle 
pressure boost valve.and spring, and the manual ` 
low 2-1 scheduling valve and spring from the body 
(Fig. 26). : 


Apply pressure on the remaining valve retaining 
plate and remove the eight attaching screws. 


Hold the valve: body so that the plate is facing 


". upward. Slowly release the pressure and remove 


12. 


(48. 
14. 


. the рае. ` 
11. 
.. - modulator valve (Fig: 26) from the valve body. 


Remove the spring and the intermediate Servo 


Remove the intermediate Servo accumulator valve | 


and springs. 


Remove the 2-3 back- out valve and spring. | 
Remove the 2-3 shift valve, spring and the throttle 


- ^ modulator valve and spring. 
ы 15. 


Remove the 1-2 shift valve, DR- 2 shift valve ДЕР 
the spring from the valve body. 
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OIL SCREEN 
LOWER VALVE BODY 


10-24 X 5/16 INCH 


10-24 X 1-5/8 INCH 


OIL SCREEN TO LOWER VALVE ` 
BODY ATTACHING SCREWS 


LOWER VALVE 
BODY 


SCREEN 
7A098 


GASKET 
7Е062 


FIG. 25 Upper апа Lower Valve Bodies Disassembled 


16. Remove the line pressure coasting regulator valve, 
(Fig. 26) from the body. . | 


17. Remove the cutback control valve to complete the 
disassembly of the control valve. 


Assembly 


1. Place the downshift valve and spring in the valve 
^ body. Compress the spring and install the retainer 
from the underside of the body (Fig. 27). 


2. Place the valve body on a clean surface with the 
passage side facing up. Place the converter relief 
valve spring in its bore (Fig. 27). Coat the converter 
pressure relief valve with petroleum jelly and place 
it on top of the spring. Place the 2-3 shift valve 
check ball in its cavity. Place the throttle pressure 
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LOWER VALVE BODY 


10-24 X 7/8 INCH 


10-24 X 7/8 INCH 


10-24 X 7/8 INCH 


Ë N LOWER VALVE BODY 


UPPER VALVE BODY 


LOWER VALVE BODY TO UPPER 
VALVE BODY ATTACHING SCREWS 


C6764-2A 


GASKET 
70100 


SEPARATOR 
. PLATE 
7A008 


relief valve spring in its bore (Fig. 27). Coat the 
throttle pressure relief valve check ball with 
petroleum jelly and place it on top of the spring. 
Place the reverse clutch check ball in its cavity. 


3. Install the separator screen in the separator plate if 
it was previously removed. Be sure the screen 
tabs are flush with the separator plate surface. 
Carefully position the separator plate and new 
gasket on the lower valve body. Place the two 
hold-down plates on the separator plate and install 
the attaching screws finger tight. 


4. Place the lower body and plate assembly on the 
upper valve body (Fig. 24) and install the attaching 
screws finger tight. 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


17-10-16 C6 Automatic Transmission f 17-10-16 





SMALL INTER. SERVO 
ACCUM. SPRING 




























2-3 SHIFT SPRING THROTTLE Шаа 
z l MODULATING 
7А320 VALVE SPRING LARGE INTER. SERVO 
7.3L DIESEL ENGINE | 7А286 АССОМ. SPRING 
ONLY 7D371 ` 


:2-3 SHIFT VALVE | 2-3 BACKOUT / INTERMEDIATE SERVO 
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SPRING SEAT 
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. FIG. 26 Upper Valve Body Disassemblied 
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‘VALVE 7A289 
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PRESSURE REVERSE 
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CHECK BALL 


2-3 SHIFT 


CHECK VALVE ы 7 _ 1 CASTING | 
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FIG. 27 Downshift Valve and Spring, Converter | 
Pressure Relief Valve, Throttle Pressure Relief 
Valve Check Ball, and 2-3 Shift Check Valve 
Locations 


5. Install the ой screen screws loosely, without the 
_ Screen, to properly align the upper and lower valve 
bodies, gasket and separator plate. 


6. Tighten the two bolts that are covered by the 


screen to 5.0-6.2 №: (40-55 in.-Ibs). 


7. Remove the oil screen attaching screws and: place 
the gasket and oil screen in position on the lower 
valve body. Re-install the screen attaching screws 

(Fig. 24). 


8. Tighten all the valve body and screen attaching | 


screws to 5.0-6.2 М-т (40-55 in.-Ibs). 


9. Place the cutback control valve (Fig. 26) and the 
line pressure coasung regulatory valve in the valve 


body. 


10. Place the one spring, DR-2 shift valve and the 1-2 


shift valve in the body. 


11. Place the throttle modulator valve and spring and 


the 2-3 shift valve (and spring on 7.3L Diesel) in 
the valve body. 


12. Place the spring and the 2-3 backout valve in the 
valve body. | 


213. Place the two springs and the intermediate servo 
accumulator valve in the valve body. 


14. Place the intermediate servo modulator valve and 
spring: in the Боду. · 


15. .Carefully place the valve retaining plate on the 
body and secure it with the eight attaching screws. 
Tighten the two hex washer head screws to 2.5-5.0 
N:m (20-45 in-lbs).. Tighten. the remaining six 
screws to 2.5-4.5 N:m (20-40 in-lbs). 


16. Place the throttle pressure boost valve and spring 


17. 


18. 


in the valve body. Place the manual low 2-1 
scheduling valve and spring in the valve body and 
install the retaining plate. Tighten the attaching 

screws to 2.5-5.0 N:m (20-45 in.-Ibs). | 


Place the spring seat on the stem of the main 
regulator valve so that the retainer flange is next to 
the valve shoulder. Place the main regulator valve, 
spring seat, two springs, pressure boost valve and 
sleeve in the bore. Apply hand pressure on the end 
of the pressure boost valve sleeve and install the 
spring clip retainer in the groove on the under side . 
of the body so that the clip is inserted into the end 


` groove in the sleeve. Be sure that the pressure 


boost valve sleeve is free in its bore. 


Place the manual valve in the valve body: and 
install the retaining pin in the Body, 


Intermediate Servo 


(Refer to Fig. 10). 


Disassembly ` 


ОЗ. 


Apply air pressure to the Bor in the servo cover to 


. remove the piston and rod. 


Replace the complete piston and rod assembly if 
the piston or piston sealing lips are шы 
ог damaged. " 

3. Remove the seal and gasket from the cover. 

Assembly mM 

1. Dip the new seals in transmission ‘fluid. 

2. Install new seal and gasket on the cover. 

3. Dip the piston in transmission fluid, Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid XT-2-QDX or DDX (ESP- 
M2C166- 1 or кечи oni and install it in the cover. 

Governor 

Disassembly 

1. Remove the governor body attaching bolts and 
remove the governor. 

2. Remove and discard the snap ring that secures the 
governor oil collector body on the output shaft (Fig. 
28) and slide the governor off the front of the shaft. 
Remove the seal rings from the oil collector body. 

Assembly | | 

1. Carefully install new seal rings on the oil collector 

| роду. 

2. Working from the front end of the output shaft, 
slide the governor oil collector body into place on 
the shaft. Install a new snap ring to secure it. Make 
sure that the snap ring is seated in the groove. 

3. Position the governor assembly on the oil collector 


body (Fig. 28) and secure with the attaching 
screws. Tighten screws to 10.5-13.5 N-m (90-120 
in.-Ibs). 


Downshift and Manual тоғын 
Disassembly 


E 


Remove the nut and lockwasher that secures the 
outer downshift lever to the transmission and 
remove the lever. 
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‚ FIG. 28 Output Shaft Disassembled | 





SNAP RING 
387035-S5 ` 
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. . REPLACER 
TOOL-77288 
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FIG. 30 Installing Manual Lever Seal 


2. 


Slide the inner downshift lever assembly out from 
the inside of the case (Fig. 29). Remove the seal 


from the recess in the manual lever shaft. 


Remove the two bolts retaining the neutral start 
switch, and remove the switch, (Fig. 6). 


Remove the C-ring securing the parking pawl 
actuating rod to the manual lever. Remove the rod 


from the case. | 


.Remove the nut securing the inner manual lever to 


the shaft. Remove the inner lever from the shaft. 
Slide the outer lever and shaft from the case. 
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FIG. 31 Parking Paw! Mechanism: 


6. 


Remove the seal from the case with Tools T59L- 
`-100-В, Slide. Hammer апа T58L-101-B, Puller 
Attachment, ог equivalents. non 


Assembly . 
1. 


Dip the new seal in transmission fluid Motorcraft 
MERCON® Multi-Purpose Automatic 
Transmission Fluid .XT-2-QDX or ООХ (ESP- . 
M2C166-H), or equivalent and install it in the case 
using TOOL-77288 or equivalent as shown in Fig. 
30. . Би | % Ж ж 


Slide the outer manual lever and shaft т the 
transmission case. . - E s | 


Position the inner lever on the shaft, making sure : 
the leaf spring roller is positioned in the inner 
manual lever detent. Install the attaching nut. 
Tighten the nut to 41-54 N -m (30-40 ft-Ibs). Install ` 
the parking pawl actuating rod and secure it to the 

inner manual lever with a C-ring.  - | 


Slide the neutral-start switch on the: outer lever 
shaft and install the bolts in the case. 


With. the transmission manual lever in neutral, 
. rotate the switch and install the gauge pin (No. 43 
- drill) into the gauge pin hole aligning all three holes 
S 6). Tighten the bolts to 6.5-8.0 N -m (55-75 in.- 
Ibs). | | 
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1/4 - 20 x 1-1/4 INCH BOLT 
OR #8 - 32 x 1-1/4 INCH BOLT 





PARK PLATE 





SHAFT D1629-1D 


FIG. 32 Removing Park Plate 


6. 


Install a new downshift lever seal in the recess of 


the outer lever shaft. Slide the downshift lever and 
shaft into position. | | 


Place the outer downshift lever on the shaft and 
secure it with a lockwasher and nut. Tighten nut to 
17-21 N*m (12-16 ft-lbs). | 


Parking Pawl Linkage 


Disassembly 
1. 


2. 


3. 


Remove the bolts securing the parking рам! guide 
plate to the case (Fig. 31). Remove the plate. 


Remove the spring, parking pawl and shaft from 
the case. | 


Working from the pan mounting surface, drill a 1/8 
inch diameter hole through the center of the 
cupped plug. Pull the plug from the case with a 


. wire hook. 


Unhook the end of the spring from the park plate 
slot to relieve the tension.. 


Thread a 1/4-20 inch or 8-32 x 1-1/4 inch screw 
(Fig. 32) into the park plate shaft. Pull the shaft 
from the case with the screw. Remove the spring 
and park plate. 


Assembly 


1. 


Position the spring and park plate in the case and 
install the shaft. Place the end of the spring into 
the slot of the park plate. 


Install a new cupped plug to retain the shaft. 


Install the parking рам shaft in the case. Slip the 
parking pawl and spring into place on the shaft. 


Position the guide plate on the case, making sure 
that the actuating rod is seated in the slot of the 
plate. Secure the plate with two bolts and 
шамы Tighten bolts to 17-21 М-т (12-16 ft- 
bs). ' | 
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| | SERVO APPLY LEVER 
INSTALL CUP PLUG FLUSH. WITH 
SHOULDER OF COUNTERBORE 


12.7 mm 


(5 INCH DIA.) | 


13/32" DIA. | 
10.32mm 
(12/52 INCH) 


-101.6mm-152.4mm (4-6 INCHES) 


INSTALLING TOOL MAKE FROM 


12.7mm (% INCH) DIA. ORILL ROD D1783-1C 


SEAL REMOVER 
TOOL-1175-AC 


IMPACT SLIDE - 
HAMMER TOOL 
T50T-100-A 


D7158-1A 


FIG. 34 Removing Front Pump Seal 


Servo Apply Lever 


. Disassembly 


1. Working from inside of the transmission case, 
carefully drive on the servo apply lever shaft to 
remove the cup plug. The shaft (Fig. 33) can be 
withdrawn from the case by hand. . | 


Assembly 


1. Hold the servo apply lever in position and install 
‚ the new shaft. ` | 


2. Using the fabricated tool shown in Fig. 33, drive the 

. Cup plug into position in the case. Be sure the plug 

is flush with the shoulder of the counterbore. The 

cup plug may be coated with Threadlock and 

Sealer, EOAZ-19554-AA (ESE-M4G204-A) or 
equivalent, before installation. | 


Front Pump ` 


The front seal can be replaced after the pump has 
been installed on the transmission using T50T-100-A 
and TOOL-1175-AC or equivalent for removal, and 
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. SEAL REPLACER | 
_ T87L-77837-AH АЕ |. D7159-18 





FIG. 35 Installing Front-Pump бегі 


T87L-77837-AH or equivalent for installation (Figs. 34 
and 35). 


Disassembly | | 


1. 
2. 


3. 


Remove the two seal rings and the selective thrust 
washer (Fig. 36). 


Remove the large square-cut seal. from the outside 
diameter of the pump housing. 


Remove the five bolts that secure the stator 
support to the pump housing. Lift the support from 
the housing. | 


Remove the drive ‘апа the driven gear from the 
housing. 


If the pump housing bushing is worn or damaged, 


replace it using the handle and Tool T66L-7003- C2. 


or equivalent shown in Fig. 37. 


Place the new bushing in position, making sure 
the half moon slot in the bushing is on top and in 
line with the oil lube hole near the seal bore. Press 


FRONT PUMP 
SEAL-7A248 


SEAL RING 
70441 | РОМР 
HOUSING 





FIG. 36 Front Pump Disassembled 
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the bushing in 1.52-2.03mm (0.060-0.080 inch) 
below the front face of the bushing bore. Use Tool 
T66L-7003-C2 or equivalent and handle to seat the 
bushing properly. After assembly, the half moon 
slot must be in past the lube hole to provide proper 
lubrication. ; | 


Assembly 


1. Install the drive and driven gears in the pump 
housing. Each gear has either an identification 
mark or сһаттегесі teeth on one face. The 
identification mark or the chamfered surface 
on each gear must be installed аі. the front 
of the pump housing. | 


2. Position the stator support т the pump housing 
and install the five a bolts. Trgnten bolts to 
17-21 N:m (12-16 ft-lbs 


3. Carefully install two new seal rings on the stator 
support. Make sure that the ends of the rings are 
engaged to lock them in place. Install a new 
square-cut seal on the outside diameter of the 
pump housing. | 


4. Install the selective thrust washer. Make sure that 
the correct thickness selective washer is being 
used to obtain the specified end play. Refer to 
Specifications at end of this Section. ` 


5. Place the pump on the converter, making sure that 
the. drive gear engages the converter hub. Rotate 
the pump to make sure that the gears rotate freely. 


Reverse-High Clutch 


Disassembly | 


1. Separate the drive train as ғ in Fig. 38. 
Remove the pressure plate snap ring as shown in 
. Fig. 39. 


2. Remove the pressure plate and the drive and 
driven (internal and external apine) clutch plates 
(Fig. 40). ` 


3. Install Clutch Spring Compressor, Tool T65L- 
77515-A (Fig. 41) on the reverse-high clutch drum. 
Make sure that the legs clear the snap ring enough 
to remove it. Bene the snap ring and remove 
the tool. | 


РОМР ASSEMBLY 
7А103 


SELECTIVE THRUST . 
‚ - WASHER-7D014 


SEAL RINGS 
70429 . 


D7160-2A 
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FIG. 37. Replacing Front Pump Housing Bushing 


4. 


5. 


.Нетоуе the spring retainer and the piston return 


springs. 


Apply air pressure to the piston apply hole in the · 


clutch hub using TOOL-7000-DE or equivalent (Fig. 
42) and remove the piston. 


Remove the piston outer seal from the piston and 


. the inner seal from the clutch drum (Fig. 40). 


Remove the front and rear bushings from the 
clutch drum if they are worn or damaged. To 
remove the front bushing, use a cape chisel and 
cut along the bushing seam until the chisel breaks 
through the bushing wall. Pry the loose ends of the 
bushing up with an awl and remove the bushing. To 
remove the rear bushing, use Tool T69L-7D044-B 
or equivalent. shown in Fig. 43, and press the 
bushing from the drum. 


Assembly 


1. 


If the clutch drum bushings were removed, position 
the drum in a press and press new bushings into 
the drum with the Tool T69L-7D044-B or 
equivalent shown in Figs. 43 and 44. 


Dip the new seals in transmission fluid and install 
one on the drum and one on the piston. 


Install the piston in the clutch drum. 


Position the piston return springs in the piston 
sockets (Fig. 45). Place the spring retainer on the 
springs. 


Install Clutch Spring Compressor, Tool T65L- 
77515-A (Fig. 41) and compress the springs. Make 
certain that the spring retainer is centered while 
compressing the springs. Install the snap ring. 
Before releasing the pressure on the tool, 
make certain that the snap ring is positioned 
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inside of the four snap ring guides on the 
spring retainer. 


Clutch plate usage varies with each model, refer to 


the specifications at end of this Section for the 


number of plates required. Dip the clutch plates in 


clean transmission fluid. Install the clutch plates · 


alternately starting with a steel drive (internal) plate 
(Fig. 40). When new composition clutch plates are 
used, soak the plates in automatic transmission 


. fluid, Motorcraft МЕАСОМ® Multi-Purpose 


Automatic Transmission Fluid XT-2-QDX or DDX 


. (ESP-M2C166-H) or. equivalent, for 15 minutes 
_ before they are assembled. . | 


After all clutch plates have been installed, position 
the pressure plate in the clutch drum. Install the 
pressure plate (selective) snap ring. 


With a feeler gauge, check the clearance between 
the pressure plate and snap ring (Fig. 46). 


.. . The pressure plate should be held downward as 


the clearance is checked. The clearance should be 
0.558-0.914mm (0.022-0.036 inch). If the 
clearance is not within specifications, selective 
thickness snap rings are available in the following 
thicknesses: 1.42-1.52mm  (0.056-0.060 inch), 
1.65-1.75тт  (0.065-0.069 inch) 1.87-1.98 тт 
(0.074-0.078 inch), 2.10-2.20mm (0.083-0.087 
inch), 2.33-2.43mm (0.092-0.096 inch), 2.79- 


.2.89mm (0.110-0.114 inch) and 3.25-3.35mm 


(0.128-0.132 inch). Install the correct size snap ring 
and re-check the clearance. 


Forward Clutch 


2. 


5. 


_ Disassembly 
1. 


Remove the clutch pressure plate snap ring (Fig. 
47). 


Remove the rear pressure plate, the drive and 
driven plates, wave plate, and the forward pressure 


.plate from the clutch hub (Fig. 48). 
.. Remove the snap ring (Fig. 49) that secures the 


disc spring in the clutch cylinder. Remove the disc 
spring and steel ring using Tool T65L-77515-A. 


Apply air pressure to the clutch cylinder using 
TOOL-7000-DE or equivalent (Fig. 50) to remove 
the piston. 


Remove the seal from the piston and the seal from 
the clutch hub (Fig. 48). 


Assembly 


_ 1. 


Пір two new seals іп transmission fluid, Motorcraft . 


_МЕАСОМ® Multi-Purpose Automatic 


Transmission Fluid XT-2-QDX or DDX (ESP- 
M2C166-H) or equivalent. Install the smaller seal 


. on the clutch hub and the lip seal on the clutch 


piston. - 
Install the clutch piston and lip seal with Lip Seal 


. Protector, T77L-77548-A, (Fig. 51). 


Position the installation tool into the forward clutch 
cylinder, so that the bore of the tool is aligned with : 
the piston bore in the cylinder. Press the piston into 
the cylinder until it bottoms in the bore. Remove 
the installation tool. 


Make sure that the steel pressure ring is in the 
groove on the piston. Position the disc spring in 
the cylinder with the dished face downward. 
Install the spring as shown in Fig. 49 so that the 
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12. NUMBER 3 THRUST WASHER 
NEEDLE BEARING 


13. NUMBER 4 THRUST WASHER ` 
14. FORWARD PLANET RING AND 


1. FRONT PUMP SEAL RING-7D441 
2.FRONT PUMP-7A103 
3.GASKET-7A136 ` 


M wa ‚мш WASHER те 
(SELECTIVE) 15. NUMBER 5 THRUST WASHER 
6. STRUT INTERMEDIATE BRAKE — 16.FORWARD PLANET ASSEMBLY 

BAND-7D029 7A298 - 
17.INPUT SHELL-7D064 AND SUN 
7. INTERMEDIATE BRAKE BAND 
ASSEMBLY-7D029 GEAR ASSEMBLY-7D063 


18. NUMBER 6 THRUST WASHER 


8. STRUT INTERMEDIATE BRAKE NEEDLE BEARING 


BAND ANCHOR-7D430 | 
9. REVERSE-HIGH CLUTCH ASSEMBLY 19-5МАР RING 
10. NUMBER 2 THRUST WASHER > 20. NUMBER 7 THRUST WASHER 
10A. FORWARD CLUTCH SEAL RINGS 21: REVERSE PLANET ASSEMBLY 
11. FORWARD CLUTCH ASSEMBLY 


FIG. 38 Drive Train Disassembled—Typical 


14 


13 





m 





32. LOW- REVERSE PISTON-7D402 


22.NUMBER 8 THRUST WASHER 
23.REVERSE RING GEAR AND HUB 33.INNER.SEAL 


RETAINING RING 


24.REVERSE RING GEAR-7A153 
AND НОВ-70164 


25.NUMBER 9 THRUST WASHER 


26.LOW-REVERSE CLUTCH НОВ. 
78067 
27. ONE-WAY CLUTCH-7A089 


28.ONE-WAY CLUTCH INNER RACE 39:5МАР RING ` Ж 
70171 40. GOVERNÓR COLLECTOR-7D220 


29.5МАР RING 41. GOVERNOR-7C063 
30.LOW-REVERSE CLUTCH PLATES 42. OUTPUT SHAFT-7060 


34. ОЧТЕВ SEAL 
35. CASE-7005 

36. NUMBER 10 THRUST WASHER 
37. PARKING GEAR-7A223 


38. GOVERNOR OISTRIBUTOR 
SLEEVE-7C232 | 


. 31. LOW-REVERSE PISTON RETURN 


SPRING АМО RETAINER-7D406 
D3138-2C 
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“pressure ring and spring are in contact. Secure the 
disc with the retaining snap ring. 


5. Install the forward pressure plate with the flat side 


up and the beveled side downward. Dip the clutch 
plates in' clean transmission fluid (Specification 

- Motorcraft МЕАСОМ® Multi-Purpose Automatic 
Transmission Fluid · ХТ-2-ОПОХ or.DDX (ESP- 
M2C166-H) or equivalent). Next, install the wave 
plate, then a steel plate and a composition driven 
plate. Install the remaining plates in this sequence 
(Fig. 48). - 

Refer to the Specification at end of this Section 
for the number of plates required. The last plate 
installed will be the rear pressure plate. Install the 
snap ring and make certain that it seats fully in the 
groove. : | Іі + 


6. With а feeler gauge, check the clearance between 
‚Һе snap ring and the pressure plate (Fig. 52). 
Downward pressure on the plate should be 
maintained. when making this. check. Clearance 
should: be 0.533-1.168mm (0.021-0.046 inch). 


SNAP RING 












"s | s + EA 


FIG. 39 Removing or Installing Reverse-High Clutch 
| Pressure Plate Snap Ring i 


SPRING 
78488 - 


DNN 


y 


_ INNER SEAL | PISTON-7A262 


7С099 


_ REVERSE-HIGH 
CLUTCH DRUM ^ 
7D044 


FIG. 40 Reverse-High Clutch Disassembled 





7. If the clearance is not within specifications, 
selective snap rings are available in the following 
thicknesses: 1.42-1.52mm  (0.056-0.060 inch), 

- 1.65-1.75mm (0.065-0.069 inch), 1.87-1.98mm 

(0.074-0.078 inch), 2.10-2.20mm  (0.083-0.087 
inch),. 2.33-2.43mm (0.092-0.096 inch), 2.79- 
2.89mm (0.110-0.114 inch) апа 3.25-3.35mm 
(0.128-0.132 inch). Insert the correct size snap ring: 
and recheck the clearance. 
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CLUTCH SPRING 
COMPRESSOR 
T65L-77515-A 
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FIG. 41 Removing or Installing Reverse—High Clutch. 
. Piston Snap- Ring 
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FIG. 43 Replacing Reverse-High Clutch Rear Bushing 


Input Shell and Sun Gear ` 
Disassembly | 


1. Remove the rear snap ring from the sun gear as 
- Shown in Fig. 53. | "2 


2. Remove the thrust washer wear plate from the 


input shell and sun gear (Fig. 54). | 
3. Working from inside the input shell remove the sun 
| gear. Remove the snap ring from the gear. 
Assembly ' | 


1. Install the forward snap ring on the forward end 
- (short end) of the sun gear (Fig. 54). Working from 
inside the input shell, slide the sun gear and snap 


ring into place making sure that the longer end is at 


the rear (Fig. 54). 


2. Place the thrust washer wear plate on the sun gear - 


and install the rear snap ring. 
Output Shaft Нир and Ring Gear ` 
Disassembly 


224. Remove the hub snap ring (Fig. 55) from the ring ` 


gear. 
2. Lift the hub from the ring gear. 

. Assembly E 

1. Position the hub in the ring gear. 
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CLUTCH HOUSING. 
BUSHING TOOL 
T69L-7D044-B 


07166-18 


FIG. 44 Installing Reverse-High Clutch Front Bushing 


SPRINGS MUST BE INSTALLED 
‚ IN POCKETS MARKED X ONLY · ·: 






10 SPRING DESIGN 


` D2354-1C 


FIG. 45 Reverse-High Clutch Piston Return Spring 
| Locations i: | 


2. Secure the hub with the snap ring. Make certain 


, thatthe snap ring is fully engaged with the groove. 
One-Way Clutch . | 
Disassembly ` ` 


1.. Remove ће snap ring and bushing from the rear of - 


_{һе low-reverse clutch hub (Fig. 56). 


2.. Remove the rollers from the spring assembly and 
lift the spring assembly. from the hub. 


3. Remove the remaining snap ring from the hub. 
Assembly ` | | 


1. Install a snap ring in the. forward snap ring groove 
of the low-reverse clutch hub. = : 
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D7167-1A ` 


FIG. 46 Checking Reverse-High Clutch Snap Ring 


Clearance 


SNAP RING 


FIG. 47 Removing Forward Clutch Pressure Plate 


Snap Ring 


FORWARD CLUTCH - 


CYLINDER-7A360 OUTER 78070 





DISC SPRING 





2. Place the low-reverse clutch hub on the bench with 
the forward end down (Fig. 57). 


3. Install the one-way clutch spring assembly on top 
of the snap ring. 


4. Install a roller into each of the spring assembly 
compartments (Fig. 56). | 


5. Install the bushing on top of the spring assembly. 

6. Install the remaining snap ring at the rear of the 
low-reverse clutch hub to secure the assembly 
(Fig. 56). 

Low-Reverse Clutch Piston 

Disassembly 


1. . Remove the inner and the outer seal from the low- : 
reverse clutch piston (Fig. 38). 


Assembly 


21. Dip the two new seals in clean transmission fluid, 
Motorcraft МЕНСОМ(я) Multi-purpose Automatic 
Transmission Fluid XT-2-QDX or DDX (ESP- 
M2C166-H) or equivalent. 


2. Install the seals on the piston. 


BAEC CURE enn 
PRESSURE ‚ REAR PRESSURE 
PLATE-7B066 PLATES — '. PLATE-7B066 


7B164 


EXTERNAL SELECTIVE 


SNAP RING ` PLATES-78442 SNAP RING 





FIG. 48 Forward Clutch Disassembled 


377127-S 
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T LIP SEAL 
PROTECTOR 
T77L-77548-A 2 








-. СЕОТСН SPRING - 
- . COMPRESSOR 
T65L-77515-A 


_ .CHECK BETWEEN 
SNAP RING AND 
PRESSURE PLATE 












AIR NOZZLE | MA 


ASSEMBLY ` 
TOOL-7000-DE 


ШУ C q 









SCREWDRIVER x D7173-1A 


FIG. 53 Removing Sun Gear Snap Ring ` 
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FORWARD THRUST WASHER f : 
SNAP RING WEAR PLATE ҒЫСЫ xp ROLLER 
377300-S SUN GEAR “АН 


Шр 


SPRING ASSEMBLY 


SNAP RING 


| SNAP RING 
377135 
SNAP 


RING SPRING 
377300-S D7174-1A |. ASSEMBLY 


“ROLLERS 
7190 
BUSHING 
° D7176-1A 





LOW-REVERSE 
CLUTCH HUB 





70164 ` ; ‚ 07175-1А_ 


FIG. 55 Output Shaft Hub and Ring Gear 





- FIG. 57 One-Way Clutch Installed ` 
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SPECIFICATIONS ` 
C6 — =L REFILL CAPACITY 


Vehicle 


F-150 — F-350 (4 X 2), 
Е-150 — Е-350 















с, sae 
imperial Quarts | | 
Bronco - | | —1 


Use fluid Motorcraft MERCON® ara ‘Automatic Transmission Fluid XT-2-QDX ог ООХ (ESP-M2C166-H) or equivalent. 








SELECTIVE THRUST WASHERS (FRONT PUMP SUPPORT) = | 
Thickness 


1.42-1.52 || `0.056-0.060 
185195 | 0.073-0.077 
222922). 0108820092 















| Clearance D 





_Tansmission 


Forward м 


| PGD, PJO ` 
High Clutch Zz 


(Plus a waved тт TET next to inner pressure us 
@ Plus а waved plate next to the piston. | 


CLUTCH SNAP RINGS 













0.558-0.914 | ` 0.022-0. 036 










0.069-0.064 - 
0.078-0.074 










кекете 198487 | 
— ma 243233 | 
| 
е E NN. 


CHECKS AND ADJUSTMENTS 


| 


0.203-1.117 mm. (0.008-0.044 inch) 
(Selective Thrust Washers Available) | 


| New or rebuilt 0.533 mm. (0.021 inch) max. 
Used 1.016 mm. (0.040 inch) max. (1) 


Remove and discard locknut. Install new 
| locknut. Adjust screw to 14 N«m (10 ft-Ibs) 
torque, then back off 1-1/2 turns. Hold screw 
and tighten locknut to 54 №т (40 ft-Ibs) 


Forward Clutch Pressure | 0.533-1.168 mm. (0.021-0.046 inch) 
Plate-to-Snap Ring | 
Clearance _ | | 


VRV to Transmission | 6.9 In Hg Vacuum with gauge block in place. 
Vacuum Diaphragm — See adjustment икеле: 
| 6.9L Diesel 


(To check end play, exert force on checking tool to compress turbine to cover thrust washer wear plate. Set indicator at zero. С02845-2.) 











0.114-0.110 
_0.132-0.128 _ 

















| Transmission End Play | 


Torque Converter End 
Play — | 
intermediate Band | ( 
| Adjustment 


Selection Snap Ring Thickness |: 1.42-1.52 mm. (0.056-0.060 inch) 
1.62-1.75 mm. (0.064-0.069 inch) 
| 1.87-1.98 mm. (0.074-0.078 inch) 
2.10-2.20 mm. (0.083-0.087 inch) 
2.33-2.43 mm. (0.092-0.096 inch) 
2.79-2.89 mm. (0.110-0.114) 
3.25-3.35 mm. (0.128-0.132 inch) 


Reverse-High Clutch Pressure | 0.558-0.914 mm. (0.022-0.036 inch) |. 
Plate-to-Snap Ring Clearance | | | | | 


Selective Snap Ring Thickness 1.42-1.52 mm. (0.056-0.060 inch) 
- 1.62-1.75 mm. (0.064-0.069 inch) 





















| 1.87-1.98 mm. (0.074-0.078 inch) 
2.10-2.20 mm. (0.083-0.087 inch) 
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TORQUE LIMITS B | 2 
im — m we |] = С 
[GmetreyWes — . | aosa | 245 | Comener Dran Pag вав | s | 
[Front Pump to Transmission Caso — [60| 2240 | Mama abe питов [зоо | arsa 
[Overunning Сша Race to Case | 1825 | 2535 | Downstit Levero Sht — — [1216 | Tre | 
Oi Panto cass — ene | tas | Fuer Tube t0 Engine (Eoonoine вооа а) [4050 | 567" 
[Заки Suppor wo Pump [126] 172 | Fier Tube to Engine Econoine 49) зза | 44% | 
Converter Covert Converter Housing | 12-16 | 1741 | Fiter Tube to Engine (Econoline 69L) 
[Guide Раво Case [iane | Tri | Transmission to Engine (ieser Ony) | оваз | 6787 
Diaphragm Assy to Case ави | 17-21 | Rear Engine Suppor Tansmission | e020 | 80107 — 
[Distributor Sleeve Case [196 | 1721 | Pug Caso — Trote Pesse [вла | 8546, 
| Extension Assy. to Transmission Case | 25-35 | 34-47 | 5/16” Fitting — Cooler Line Connector to p pg 
Pug — Case Front Pump or Line Pressure | 642 | 8516 | Cte — Front and Rear (Case репо) 

Presse Gauge Tap | e12 | 656 | 516 Tube Nut — Cooler Line to Trans. Case TE 
545 | #5 _ | 
с тө» == | — C  — [mo] Nm _ 
2045 | 255 | Reinforcing Fight Side Piate to Lower Boy — | 2046 | 255 | 
[End Plates to Body — — — |%40| 2545 | Convener Heg. Cover to Converter Hog. (7.51) — | 3020 | 3565 ` 
2045 | 255 Cows tme ___ [sens їзїї 
2045 | 255 | Gov Body to йе о) — 9020 | 0585 | 
Samen and Loner to Upper Vane Body — 4055 | 562 | Det Spring 16 Case 
Shit Ме Рав о Upper Body — 245 | 255 | Rear Engine Supporto Fame |as | 565 — 
ГУРУ о Fuel ject Pump [75% [ 05” uM MEUS 


"um | . CD4721-2B 


1st Gear — Manual Low 
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SPECIAL SERVICE TOOLS 


SERVICE TOOLS 


Number | Description 


















TOOL-7000-DE | Air Nozzle Assembly т 
T66L-7003-C2 _ 
T67P-7341-A ‚ Shift Linkage Insulator Tool | 
T84P-7341-A 


Т84Р-7341-В 


E E 
T77L-7697-C ` | Extension Housing Bushing Replacer — - 

T77L-7697-D 
T76L-7902-C | Converter Clutch Torquing Too! —  — — | 




























25 CD3139-1G 






Е | 014-00106 Engine/Tránsmission Stand P 
Т507-100-А | | р 


E 
| TOOL-4201-C — | Dial Indicator With Brackery — — | 






` Shift Linkage Grommet Replacer (In-Vehicle) . |. 














| 
ГТт1Р:777:4 | Sand Adjustment Torque Wrench Set 
FTéEL-77516:A | Clutch Spring Compressor 


` 


ROTUNDA EQUIPMENT 


Description 









. CD4912-1B 
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VEHICLE APPLICATION 


Applies to all E-150 Through E-250, F-150 Through 
F-250, and Bronco Vehicles with AOD Automatic 
Transmission. 


DESCRIPTION 


Fig. 1 shows the location of the converter, front 


pump, clutches, gear train and most of the internal parts 
used in the Automatic Overdrive Transmission. 


The Automatic Overdrive Transmission provides fully 
automatic operation in either the (б) (overdrive) or D 
(overdrive lockout) positions. Manual upshifting and 
downshifting is available through the forward drive 
positions ©), D, 1. . 


NOTE: There is no.2 (second) selector position for an 
automatic overdrive transmission therefore second gear 
starts. are not available. . 


(D) (OVERDRIVE) - This is the normal driving position for 
an Automatic Overdrive Transmission. In this position 
the transmission starts in first gear and as the vehicle 
accelerates, automatically upshifts to second, third and 
fourth gear. 
downshift as vehicle speed decreases. 


NOTE: The transmission will not shift into or remain in 
overdrive gear when the. accelerator is корш! to the 
floor. 


The Automatic Әуеде Transmission differs from 
conventional 3 speed automatic transmissions in that 


The transmission. will. automatically | 


the planetary gear set operates in 4th gear. Some 
audible perception of planetary action can exist as with 
any other mechanical device and should be accepted 


as being commercially quiet unless some abnormal 


noise is present. 


D (OVERDRIVE LOCKOUT) - In this position the 
transmission operates as in (D) (OVERDHIVE) except 
that there is no overdrive. (fourth) gear. This position 
may be used when driving up. or down mountainous 
roads to provide better performance and greater engine 
braking than the overdrive position. The transmission 
may be shifted from @ to D or D to ©: at any vehicle 
speed. 


1 (LOW)—This position can be used when maximum 


engine braking is desired. To help brake the vehicle оп 


hilly roads where D (OVERDRIVE LOCKOUT) does not 


provide enough braking, shift the selector lever to 1 
(LOW). At vehicle speeds above approximately. 20 MPH 


the transmission will shift to second gear, and remain in 
second gear. When vehicle speed drops below 
approximately 20 MPH the.transmission will downshift 
to first gear, and remain in first gear. Upshifts from 1 
(LOW) can be made by manually shifting to. 
(OVERDRIVE) or D (OVERDRIVE LOCKOUT). When 1 
(LOW) is used for starting up, the transmission starts in 
first gear and stays in first gear. 


FORCED DOWNSHIFTS—At vehicle speeds from 
approximately 50 MPH to 20 MPH in @ (OVERDRIVE) 
or D (OVERDRIVE LOCKOUT) the transmission will 
downshift to second gear when the. accelerator is 
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TURBINE 


' FRONT PUMP 


CASE 


FIG. 1 Automatic Overdrive Transmission 


pushed to the floor. At vehicle speeds above 
approximately 50 MPH the transmission will not 
downshift to second gear. At vehicle speeds below 
approximately 20 MPH the transmission will downshift 
to first gear when the accelerator is pushed to the floor. 
At most -vehicle speeds in (OVERDRIVE) the 
transmission will downshift from fourth gear to third gear 
when the accelerator is pushed for moderate to heavy 
acceleration. US 3 E 


DIAGNOSIS AND TESTING 


For diagnosis and testing procedures not listed in this 
Section refer to Section. 17-01, General Automatic 
Transmission Service. | | 


Throttle Valve (TV) Cable System 


‘The AOD Transmission employs а TV (Throttle Valve) 
Control Cable System on both the 4.9L (300 CID) 
Electronic Fuel Injected (EFI) engine and the 5.0L (302 
CID) Electronic Fuel Injected (EFI) engine (Fig. 2). 


The 4.9L engine is available with the F-150 and the 
E-150. a AES y | 

Тһе 5.0L.EFI engine is available with F-150-F-250, 
the E-150-E-250 and Bronco. | 


Automatic Overdrive Transmission 
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Shift Trouble Diagnosis - 


TV Control Cable System 
Hefer to Fig. 2. 


A. Symptoms: Excessively early and/or soft upshifts 
- with or without slip-bump feel. Slip-bump feel on 
light throttle shift into and out of 4th gear (3-4 and/ 
or 4-3 shifts). No forced downshift (kick-down) ` 
function at appropriate speeds. | 


Cause: ТУ control cable set too long. 


Remedy: Reset cable per procedure for the TV 
control cable system. . | 


Cause: Cable is broken or disconnected at the 
throttle body. | SE 


CAUTION: Do not drive vehicle if cable is 
broken or disconnected at throttle body. 


Damage to friction elements in transmission may 
result due to excessive slipping since TV pressure 
. Will remain near zero. If it is necessary to drive 
vehicle before repairing or resetting cable, 
disconnect cable at the transmission lever. TV 
pressure will now be near maximum allowing light 
throttle operation. However, shifts will be delayed 
and harsh. | 


Remedy: Replace/reconnect cable and reset рег 
procedure for the TV control cable system. 
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TV CONTROL . е. | | 
CABLE-7F042 A — 


ACCELERATOR x ^ UPPER 
CABLE | INTAKE 
2 NG MANIFOLD 


BOOT COVERING 
! (RETURN SPRING) 


TV CONTROL 


FRONT OF VEHICLE CABLE-7F042 


t 


TV CONTROL 
CABLE-7F042 


TRANSMISSION 
TV CONTROL LEVER 





MAIN VIEW | Ен m | D6290-2D 
FIG. 2 Typical TV Control Cable System—5.0L (302 CID) EFI Engine Shown 


Remedy: Determine reason for cable becoming 
detached. Replace if necessary. Set cable per 
procedure for the TV control cable system. 


Symptoms: Extremely delayed and harsh upshifts, 


B. Symptoms: Shift clunk when throttle is backed off 
after full or heavy throttle acceleration. Harsh 
coasting downshifts out of 4th gear (automatic 4-3 
shifts in (D) range). Í C 


Cause: TV control cable is set.too short. 


Remedy: Reset cable per procedure for the TV 
control cable system. 


Cause: TV control cable is not locked, locking key 
is in up position. | 

Remedy: Set cable per procedure for the TV 
control cable system. ` | | 


Cause: Transmission lever does not return to idle 
(lever to rear as far.as possible) although cable is 
correctly set. | 


Remedy: Check for binding due to misaligned ог 
damaged cable brackets or damaged cable or 
_ return spring (in rubber boot). Check for binding at 
cable connections at throttle body or transmission. 


especially at light to moderate acceleration and 
harsh іШе engagement. 


Cause: Cable disconnected at transmission 
(transmission TV pressure is at maximum). 


Remedy: Determine cause for cable becoming 
disconnected. Repair or replace as necessary. Set 
cable per procedure for the TV control cable 
system. | 


Cause: Transmission lever stays at WOT ог рагі 
throttle although cable is correctly set. | 


_ Remedy: Check for binding conditions as detailed 


in Part B above. Repair or replace as necessary. 
Set cable per procedure for the TV control cable 
system. | | т 


‚ Pry off cable from the TV lever ball stud and check ADJUSTMENTS 
for free movement of the cable. Lubricate the ball | 
: stud with a small amount of Long-Life Lubricant Throttle Valve (TV) Control Cable 
C1AZ-19590-E (ESA-M1C75-B) or equivalent Adjustment | 
lubricant or equivalent and reattach the cable. | Service Adjustment Procedure 
Check for frozen moisture in cable due to damaged | 
boot. Repair ог replace as necessary. Set cable 
per procedure for the TV control cable system. 


Cause: Cable assembly. not correctly attached to 
bracket at either throttle body or transmission. 


Two methods of TV system adjustment are available. 
a. TV cable adjustment with engine off. 


b. ТУ control pressure check and adjustment 
procedure with engine on. | 
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The Throttle Valve (TV) Control Cable System 
consists of a cable attaching stud on the throttle body 
throttle lever, the TV Control Cable Assembly, the 


External -TV Control Lever on the transmission, and the 
Cable Mounting Brackets at the throttle body and 


transmission (Fig. 3). As the throttle body lever is moved 
from idle to wide open throttle (WOT), the TV control 
cable pulls the transmission TV control lever from idle to 
WOT. Return of the cable and transmission lever 
towards idle is accomplished by the return spring on the 


transmission end of the cable assembly. This spring and. 


the end of the cable assembly is protected by a flexible 


- ` rubber boot. The transmission external TV control lever 


actuates the internal TV control mechanism which 
. regulates the TV control pressure. The travel of this 
lever is controlled by stops internal to the transmission. 


The TV control cable is set and locked to its proper 


length during initial assembly by pushing in the locking ` 


tab at the carburetor end of the cable assembly. When 
the tab is unlocked, the cable 
adjustment. The take-up spring at this end of the cable 
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TYPICAL INSTALLATION Е-150-250-350, Е-150-250-350 
| 4.9L (300 C.I.D.) E.F.. | 


FIG. 3 Unlock Throttle Valve (TV) Contro! Cable Locking Tab 


Automatic Overdrive Transmission 


is released for. 
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automatically tensions the cable when released. With 
the slack taken up and the locking tab pushed in, the 
take-up spring plays no part in the operation of the 
system. | 


Under normal circumstances, it should not be 
necessary to alter or readjust the initial setting of the TV 
control cable. Situations requiring readjustment of the 
TV control cable -include maintenance involving the 
removal and/or replacement of the throttle body 
transmission, or TV cable assembly. | 


When the TV control cable is properly set, the 


transmission TV control lever will be at its internal idle 


stop (lever to rear as far as it will travel) when the 
throttle body throttle lever is at its idle stop. 


TV Cable Adjustment with Engine Off 


Note: At WOT, the transmission TV control lever may 
or may not be at its WOT stop. The wide open throttle 
position must not be used as a reference point for 


adjusting the TV control cable. 
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FIG. 4 Prying Up Throttle Valve (TV) Control Cable Locking Tab 


Idle Speed Affect on the TV Control Cable 


Both the 4.9L (300 СІП) EFI and the 5.01. (302 СІП) 
EFI Engines use an air By-Pass ISC that does not affect 
throttle position. Therefore, idle automatic setting does 
not affect TV Cable adjustment. | | ET 


TV Cable Adjustment Procedure—Retention 
Spring— 


4.9L (300 CID) EFI and 5.0L (302 CID) EFI 


1. ` Set parking brake and put selector in "N'' (Do not 
put selector in "Р”). | 


2. 
engines. 


3. Verify that the throttle lever is at the idle stop. If it 
isn't, check for binding or interference in the 


throttle system. Do Not Attempt to Adjust idle | 


Stop. . 


4. Verify that the cable routing is free of sharp berids 


or pressure points and that the cable operates | 


Remove the protective cover over the cable | 
linkage on the 4.9L (300 CID) and 5.0L (302 CID) 


. Slowly. 


freely. Lubricate the TV lever ball stud with Long- 
— Life Lubricant C1AZ-19590-E (ESA-M1C75-B) or 


equivalent if necessary. Check for damage to cable 
or rubber boot. | Т 


Unlock the locking tab at the throttle body епа by 
pushing up from below, and prying up the rest of 
the way to free the cable (Figs. 3.and 4). 


A retention spring must be installed on the TV - 
control lever, to hold it in the idle position (as far to 


- rear as the lever will travel) with about ten pounds 


of force. If a suitable single spring is not available, 
two V8 TV return springs may be used. Attach 
retention spring(s) to the transmission TV lever and 


hook rear end of spring to the transmission case 
(Fig. 5). : 


. With the TV cable locking tab unlocked and the 


retention spring in place, rotate the tránsmission 
outer TV lever. 10 degrees-30 degrees and return 


Push down on the locking tab until flush (Fig. 6). - 
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9. Remove the retention spring(s) from the 
| transmission TV lever. 


TV Control Pressure Check and Adjustment with | 


Engine Оп. 


NOTE: This оше requires the use of ТУ... 
Pressure Gauge with Hose, T86L-70002-A ог: 


equivalent. The results of the adjustment 
procedure depends on the accuracy of the 
pressure gauge. The pressure gauge should be 


checked (and recalibrated if necessary) ` 
approximately four times a year or when the 


following occurs:. 


a. The needle will not return to 0 psi under no 
pressure. 


b. The needle goes past 0 psi шее side) 
under no pressure. an 


Bumping or dropping a pressure gauge. 
1. pol TV- Pressure Gauge. with Hose, T86L- 


70002-A or equivalent to the TV port on the . 
. transmission. On some applications it might be : 


easier to use the TV Pressure Fitting. Service Tool 
No. D80L-77001-A.. | 


2. Remove the protective cover over the cable 
linkage on the 5.0L (302 C.I.D.) EFI Engine. 


3. Insert the tapered end of the Cable TV Control 
Pressure Gauge Tool, T86L-70332-A between the 
crimped slug on the end of the cable and the 
plastic cable fitting that attaches to the throttle 
lever (Fig. 7). Push in gauge tool, forcing the 

. crimped slug away from the plastic fitting. Make 
sure gauge tool. is pushed in as far as it will go. 


4. Operate the engine until normal operating 
temperature is reached (Approx. 5-10 min. with 
. transmission in park). 


degrees F. Do not make pressure check if 
transmission fluid is cold or too hot to touch. 


5. Set parking brake and place shift selector in М | 


(neutral). With gauge block in place and engine 
idling in neutral, the TV pressure should be 31 + 5 
- psi (5.0L). and 35 + 5 psi (4.9L). For best 


transmission function, set the TV pressure as close . 


as possible to the mean pressure 299; іһе 
following procedure. 


NOTE: Do not check | or set TV pressure in P 
(Park > 


7:6. Unlock the TV Cable Locking Tab at the carburetor 


“(ог throttle body). The adjuster preload spring 
should cause the adjusting slider to move away 
from the throttle body and the TV pressure should 
increase. 


7. Push on the slider from behind.the bracket until the 


. TV pressure is 33 psi. While still holding the slider, 


e push down оп. locking tab as far as it will 90, | 


. , locking slider in position. 


8. Remove gauge tool, allowing cable to retum to its 
| normal idle position. With the engine: still idling in 
neutral, TV pressure must be at or near zero (less 

_ than 5 psi). If not, reinstall gauge tool. Repeat 
Steps 6 and 7 but set the TV pressure to a pressure 


lower than previously set but not less than 26 psi . 


(5.01), 30 psi (4.9L). Remove gauge tool and 


recheck TV: Rroesure to determine if it is at or near. 


. Zero. 


Automatic Overdrive Transmission 


The transmission fluid - 
temperature should be approximately 100-150 . 
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REMOVAL AND INSTALLATION 


Transmission 


NOTE: Completely clean all | а. components, 
including converter, cooler, cooler lines, main control 


valve body, governor, all clutches, and all check balls 


after any transmission servicing that. generates 


. contamination. These contaminants аге a major cause 


for recurring transmission troubles and must be 
removed from the system before the transmission is put 
back into service. Іп addition, the cleaning of debris 
from the direct clutch check ball is often omitted. This 
omission can lead to a repeat servicing of the 
transmission. Cleaning and flushing procedures for 
transmission components, including the direct clutch 
check ball, can be found in the cleaning and inspection 
oe of Section 17-01 General прота Transmission 
ervice. 


NOTE: Do not soak oil filter i in solvent cleaner. The filter 
material could disintergrate. Replace filter if 


transmission fluid. is contaminated. 

Removal 

1. Disconnect the battery negative cable. 
2. Raise the vehicle on a hoist or stands. 


23. Place a drain pan under the transmission fluid pan. 


Starting at the rear of the pan and working toward 

the front, loosen the attaching bolts and allow the 

fluid to drain. Finally remove all of the pan 

attaching bolts except two at the front, to allow the 
. fluid to further drain. With fluid drained, install two 
bolts on the rear side of the pan to temporarily hold 
_ the pan in place. | 


4.. Remove the converter drain plug access cover 
from the lower end of the converter housing. 


5. Remove the converter-to-flywheel attaching. nuts. 
Place a wrench on the crankshaft pulley attaching 
bolt to turn ше converter to gain access to the 
nuts. 


6. Place a drain pan.under the converter to catch the 
fluid. With the wrench on the crankshaft pulley 
attaching bolt, M the converter to gain access to 


BOOT OVER 
RETURN гаа 


ТА 
AFE 
ra 






7 TRANSMISSION 
CASE 






TRANSMISSION 
TV CONTROL LEVER 








RETENSION 
SPRINGIS) 


АС. 5 Transmission ТУ Lever Retention Spring—4. эш 
= -~ (300 CID) ЕР! and 5.0L idm CID) EFI 
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TAKE-UP 
SPRING 


SHIELD 


| NTROL 
LOCKING TABS y ABLE 


(PUSH IN TO UNLOCK) | 





7 4.9L (300 C.I.D.) EFI км ji 


— TR ANN МАМАМ 


| FIG. 6 Throttle Valve (TV) Control Cable Locking Tab Installation—Typical 


the converter drain plug and remove the plug. After . 16. Disconnect the speedometer cable from the 


the fluid has been drained, reinstall the plug. extension housing. | 
.7. Disconnect the driveshaft from the rear axle and 17. Remove the bolt that secures the transmission 
slide shaft rearward from the transmission. . fluid filler tube to the cylinder block. Lift the filler 


NOTE: To maintain initial driveshaft balance, mark | tube and the dipstick from the transmission. 
the REAR driveshaft yoke and axle companion 18. Secure the transmission to the jack with the chain. 


flange so they may be installed in their original - P PN | 
positions. | 19. Remove the converter housing-to ва DOCK 


attaching bolts. 


Install a seal installation tool in the extension 20, Carefully move the transmission ‘and converter 

housing to prevent fluid leakage. | assembly away from the engine and, at the same 
8. Disconnect the cable from the terminal on the time, lower the jack to clear the underside of the 

starter motor. Remove the two attaching bolts and . vehicle. EN | 


‚ remove the starter motor. Disconnect the neutral 24 Remove the converter and mount the transmission 
start switch wires at the plug connector. in à holding fixture. | | 


9. Remove the rear mount-to-crossmember attaching Tr ecc 
bolts and the two crossmember-to-frame attaching ransmission. 


bolts. ae | Installation | | | 
10. Remove the two engine rear.support-to-extension 4 Tighten the converter drain plug to specifications. 


housing attaching bolts. | mn ab | 
I ТЕГЕН 2. Position the converter оп the transmission, making 


lever. Disconnect the manual rod from the the pump gear by rotating the converter. ` 
- transmission manual lever at the transmission. | se | | ' 
| 3. With the converter properly installed, place the 


12. Remove the bolt securing the bellcrank bracket to transmission on the jack. Secure the transmission 
the converter housing. — E to the jack with a chain. | 
On 4x4 applications, remove the transfer case. ^ 4. Rotate the converter until the studs and drain plug 
+ Refer to the appropriate transfer case Section in are in alignment with the holes in the flywheel. 
Group 16. | | 


! | "x ad et 5. Move the converter and transmission assembly 
13. Raise the transmission with a transmission jack to forward into position, using care not to damage the 


provide clearance to remove the crossmember . flywheel апа the converter pilot. The. converter 
(Fig. 8). Remove the rear mount from the. must rest squarely against the flywheel. This 
crossmember and remove the crossmember from . indicates that the converter pilot is not binding in 
the side supports. . x к ‚ the engine crankshaft. | | 
NOTE: The 4x4 application has а deep well ой pan. · 6. Install and tighten the converter housing-to-engine 
2. = transmission jack that will allow clearance . attaching bolts to specification. | ; 
or the oil pan depth and still provide support for l | 
. the transmission at the ой рап. гай. .. .- 7. Remove the safety chain from around the 
ae Маи | | transmission. CILE 
A edad ат 9 |. iene n 8. Install a new O-ring on the lower end of the 
| | | CE. X transmission filler tube. Insert the tube in the 
15. Disconnect each oil line from the fittings on the transmission case and secure the tube to the ` 


transmission. engine with the attaching. bolt. 
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FIG. 


10. 
11. 


12. 
13. 
14. 


15. 


| Automatic Overdrive Transmission 


. TV CONTROL PRESSURE CHECK AND ADJUSTMENT - ENGINE ОМ 


LOCKING ` 


SCREWDRIVER) ` 


4.9L (300 C.I.D.) EFI 


7 TV Pressure Check and Adjustment Using Gauge Tool ` 


Connect the speedometer cable to the extension 
housing. ` 


Connect the oil cooler lines to, the right side of 


transmission : ‘case. 


Secure the engine rear support to the БЕТТЕН 
housing and tighten the bolts to specification. 


Position the crossmember on the side supports. 
Position the rear mount on the crossmember and 
install the attaching bolt and nut.  - : 


Install the- transfer case. Refer to the bom orato 
transfer case Section in Group 16. Lower ше 
transmission and remove the jack. | 


Secure.the crossmember to the side supports with 
the attaching gong and ошо them to 
specification. 


Position the bellcrank to the converter housing and 


install the attaching bolt. 


16. 


17. 


18. 
19. 


20. 


21. 


Connect the TV cable to: the ает TV levat 


Connect the manual.linkage rod to the manual 
lever at the transmission. | 


Secure the converter-to- flywheel attaching nuts 


and tighten them to specification. 


Install the converter housing access cover. 


Secure the starter motor in place with the attaching 


bolts. Connect the cable to the terminal on the 
starter. Connect the neutral start switch wires at 
the: plug connector.: 


Install the driveshaft so the index marks on the 


companion flange and rear yoke are aligned. 


Adjust the shift linkage as required. Refer to 


Section 17-02 Shift Control Linkage. 


“CONTROL 
CABLE ` 


22. 


23. 
| 24. 


LOCKING TABS . 
` РӘН: ІМ ТО UNLOCK). | 


TV : 


PLASTIC 
FITTING - 


. CONTROL PRESSURE 
PS GAUGE TOOL -~ 
^* T86L-70332-A ` 


5.0L (302 C.I.D.) EFI ENGINE ` 


D4961-2B 





Adjust throttle linkage per the procedure outlined in 
the beginning of this Section. | 


Lower the vehicle. 


Fill the transmission to the Coat aval with the 
specified fluid. Refer to Section 17-01 General 
Automatic Transmission Service." Connect the 


. battery negative cable. Start the engine and shift 
. the transmission. to all ranges, then recheck the 
fluid level. | | 


Мат Control Valve Body 


Removal 


1. 


2: 


Raise the vehicle on a hoist 50 іһе transmission ой 


рап is accessible. 


Starting at the rear and working toward the front, 
loosen the oil pan attaching bolts and drain the 


. fluid from the transmission. If the same fluid is to 


be used again, filter the fluid through a 100 mesh 
screen. Reuse the fluid POR: if the fluid is in n goog | 


. condition. 


Remove the iranemissióh ой рап attaching: bolts, 
‚ рап. “апа: gasket. Discard gasket. . 


| Remove three dacron filter to valve body attaching | 
-bolts and remove the dacron filter, grommet and 


. gasket. Discard gasket. If the fluid is contaminated, 


| discard the dacron filter-(do not clean the filter). 
Remove the detent spring к. Бой апа 


spring. Ж 
Remove the valve Боду їо саѕе attaching bolts 


(25). Remove the valve body. Discard valve body 


. to case gasket. 
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FRONT ОҒ VEHICLE 


`Е-150/Е-250 (4 x 4), BRONCO 


BOLT 
802114 


BOLT 
802114 


GUSSET R.H. 
7R314 


ГЫ 


3 * Т | 
5060 
Я = IT | 
I P 


< 
Wet 


> 
| 


` NUT-800937 
58-77 N-m 
-57 FT-LB 
TYPICAL INSTALLATION а 
“VIEW 2 i 


GUSSET R.H. / 


CROSSMEMBER 


INSULATOR AND = 
RETAINER ASSEMBLY т SCREW АМО WASHER 


60091 = | | 388824 


GUSSET 
L.H. 


GUSSET R.H. 
7R314 





CROSSMEMBER 


5060 NUT AND WASHER 


45350 
(50-70 FT-LB) % CROSSMEMBER 


5025 


GUSSET L.H. 
7F468 


- COLOR CODE 
SURFACE 
TO REAR 


CHASSIS ©. 
SCREW ` 


388824 
81-108 N-m 
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% CROSSMEMBER 
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FIG. 8 Crossmember Installation E-150—E-350, F-150—F-250 (4х2/4х4) апа Вгопсо 


6-02-21 


UOJSSIWISUBI] әлирләло оцешоҙлу 


6-02-21 


| 47-20-10 


"A 


` INSTALLER 
AN T63L-77837-A 





D7178-1A 


| FIG. 9 Front Pump Seal Installation 


| Installation 


_ Clean and inspect the Valve body, as described in : 
Section 17-01 General Automatic Transmission 


Service, prior to installation. 


. Using valve body guide pins, Tool T80L-77100-A or 


equivalent, position the valve body and à new 
gasket to the case, making ' sure that the inner 
manual lever and inner TV levers are engaged. 


Install and tighten (25) valve body-to-case | 


attaching bolts. 
Install and tighten the detent spring and attaching 


bolts to specification. 


Remove the guide pins and install and tighten the 
remaining two attaching bolts. | 


Load the throttle lever spring against the separator 
plate. 


Using three dacron filter attaching bolts install the 
dacron filter and gasket to the valve body and 
tighten the Pacang bolts to 9-14 №: т (80-120 in- 


- №5). 


Clean the transmission oil pan nd gasket surfaces 
thoroughly. | 


Using а new Oil pan gasket, secure the pan to the 


transmission case. Tighten the attaching bolts to 
8.0-13.5 М-т (6-10 ft-Ibs). | 


EXTENSION 
HOUSING 


FIG. 10 Removing Extension Housing бегі | 


Automatic. Overdrive Transmission 
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EXTENSION HOUSING 
SEAL REPLACER 


TOOL 
T61L-7657-A 


EXTENSION 
HOUSING 


REAR 
SEAL 
D7179-18 


FIG. 11 Installing Extension Housing Seal ` 


10. 


11. 


Lower the vehicle and fill the transmission to the 
correct level with the specified fluid. Refer to 
Section 17-01 General Automatic Transmission | 
Service. 


Adjust TV cable linkage as outlined in » this Section. 


Overdrive Servo Assembly 


2. 





Refer to Fig. 15. 


. Removal 
«| 1. 


Raise the vehicle on a hoist SO the transmission | 
fluid pan is accessible. ` 


Starting at the rear and working toward the front, 
loosen the oil pan attaching bolts and drain the 
fluid fróm the transmission. If the same fluid is to 


_ -be used again, filter the fluid through a 100 mesh 


screen. Reuse the fluid only if the fluid is in good 
condition. 


Remove the талай fluid рап attaching bolts, 
pan and gasket. Discard gasket. 


Remove three dacron filter to valve body attaching 
bolts and remove the dacron filter, grommet and 
gasket. Discard gasket. If the fluid is contaminated, 
discard the: dacron filter. (Do not clean the filter). 


- Remove the detent spring and attaching bolt. 
Remove the valve body to case attaching bolts 


(25). Remove the valve рову: Оіѕсага маме роду 


. to case gasket. 


SLIDE HAMMER 
T59L-100-B 


SEAL REMOVER 
T74P-77248-A 


D3931-28 
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EXTENSION 
HOUSING EXTENSION BUSHING 
s ‚ REMOVER TOOL NO. 
тэл. 7697-А 


EXTENSION. ` ЕХТЕМ$ ОМ BUSHING 
HOUSING ` INSTALLER TOOL NO 
T80L-77034-A 


D3989-1A ` 





FIG. 13 Installing Extension Housing Bushing 


7. 


9. 


Depress .overdrive servo piston cover with а 
hammer handle and remove the retaining ‘snap 
ring. 


Using Tool T80L-77030-B or equivalent, apply air 
pressure to the servo piston release passage in 


-order to remove the overdrive servo piston cover 
and spring. Remove the piston from the cover. - 


Remove the rubber seals from the piston and the 


cover. 


Installation 


1. 


Clean and inspect the servo piston and cover for 


nicks and/or burrs. Clean and inspect the servo 
piston pocket in the case for nicks and burrs also. 


Install new servo piston and cover seals on the 
piston and cover, respectively. 


Lubricate the piston seals with either clean 
transmission fluid or a petroleum jelly. 


Install the servo piston into the cover, lubricate the 
cover seals and the overdrive servo pocket in the 


case. | 
Assemble the réturn spring to the servo piston. : 


Install the overdrive piston, cover and spring into 
the overdrive servo pocket in the case. Make sure 
the servo rod contacts the band apply pocket while 
installing. Failure to do so will result in a no 3-4 


- shift condition. 


Using the handle of a hammer, depress the 
overdrive servo sufficiently to gain clear access to 
the retaining snap ring groove in шө case. Install 
the snap ring. 


Inspect the outer edge of the overdrive servo 
pocket for possible nicks and burrs which might 
have been raised during the removal or installation 
of the retaining snap ring. 


Remove nicks апа burrs with a ''fine honing stone" 
and clean the expected areas thoroughly. Failure 
to do so may cause improper seating of the valve 
body separator plate to the hydraulic passages in 
the case, and subsequent cross leakage. 





ea 
START. 
SWITCH 

‚ SOCKET ` 
T74P-77247-A 


NEUTRAL ` 
START 
SWITCH |. 


FIG. 14 Removing or Installing Neutral Start Switch 


10. .Clean and inspect the valve body, as described in 
Section 17-01 General Automatic Transmission 
. Service, prior to installation. 


. 11. Position a new valve body gasKet to the separator 


plate. ` 


12. Install valve body guide Pins, T80L:77100-A or 
equivalent. Position a new separator plate gasket 
-- to the valve body and case, making sure that the . 
inner manual lever and inner TV lever are engaged. 


13. Install and tighten the attaching 9915 (25) to 9-14 
.N:m (80-120 in-Ibs). . 


14. Install the detent spring апа attaching bolt. 


15. Remove the guide Pins T80L-77100-A ог. 


equivalent and install and tighten the remaining | 
. two valve body-to-case bolts. 


16. Position the throttle lever . spring against the 


separator plate. . 


17. Using three dacron filter attaching bolts, install the 


dacron filter and gasket to the valve body and. 
tighten attaching bolts to 9-14 N -m (80-120 in-Ibs). 


18. Clean the transmission Ө! pan and gasket surfaces 
thoroughly. 


19. Using a new oil рап gasket, secure the pan to the 


© transmission case. Tighten the attaching bolts to 
8.0-13.5 Nem (6-10 ft-Ibs). 


20. Lower the vehicle and fill the transmission to the 
| correct level with. the specified. fluid. Refer to 
Section 17-01 General Automatic Transmission 
Service. . | 


21. Adjust TV cable linkage as cutiinad in this Section. 


Low-Reverse Servo Assembly 
Refer to Fig. 20. 


Removal 


1. Raise the vehicle on a liist s so the transmission oil. 
pan is accessible. | 


2. Starting at the rear апа World toward the front, 
loosen the oil pan attaching bolts and drain the 
fluid from the transmission. If the same fluid is to 
be used again, filter the fluid through a 100 mesh 
screen. Reuse the fluid only [ {һе Пша is in gone 
condition. 
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Remove the transmission oil рап attaching bolts, 
pan and gasket. Discard gasket. 


Remove three dacron filter to valve body attaching 
bolts and remove the dacron filter, grommet and 
gasket. Discard gasket. If the fluid is contaminated, 
discard the dacron filter (do not clean the filter). 


Remove the deterit spring and attaching bolts. 


Remove the valve body to case attaching bolts 
(25). Remove the valve port Discard valve body 
to case gasket. · 


Depress the reverse.servo piston cover with a 
hammer handle. -Remove. the шш. $пар ring 
and piston cover. 


NOTE: Reverse servo piston may spring free from 
case when cover is removed. Care must be taken 
to prevent such an occurrence. | 


To remove the reverse servo piston and spring, 
apply air pressure to the servo piston release 


passage using Tool T80L-77030-B or equivalent. 


Cover the servo piston pocket to prevent the 
piston from falling out of the: case when air is 
applied and becoming 884055: 


Installation 


1. 
2. 


10. 


11. 


12. 


Clean and inspect the servo pocket in the case. 


Clean the reverse servo piston, cover and return 
spring. Inspect the piston and cover sealing. edges 
for cuts, burrs or irregular w wear рабат: арса if 
necessary. ` 


‚ Assemble the return spring. to the servo piston: 


Install the reverse servo piston and spring and the 
servo cover into the case reverse. servo pocket. 


NOTE: Make sure that the. servo piston. is 
reinstalled with the same rod length as the one 
which was removed.  . 


Using. the handle of а: hammer, depress the 


reverse servo piston and cover: sufficiently to gain 
clear access to the retaining snap. ring groove in 


‚ the case. Install the snap ring. 


Inspect the outer edge of reverse servo pocket for 


. nicks or burrs which might have been raised during 
the removal or installation of the ening snap . 


ring. 


Remove nicks ог burrs with a "fine" honing stone 


and clean the effected surfaces. thoroughly. Failure 
to do so may cause improper seating of the valve 
body separator plate to the hydraulic passages in 


.the case and subsequent cross leakage. 


Clean and inspect the valve body, as described in 
Section 17-01 General. Automatic Transmission 


Service. ` 


аа а пем vale body gasket to the separator 
plate 


Install valve body guide Pins, Tool T80L-77100-A 
or equivalent to the case. Position a new separator 
plate gasket to the valve body and case, making 
sure that the inner manual lever and. inner TV lever 


are engaged. 


Install and tighten (25) attaching bolts to 9- 11 N:m 


(80-100 in-Ibs). 


Install and tighten the detent spring and attaching 


non to 9- 14 М“т (80-120 in-Ibs). 
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13. Position the throttle lever spring against the 


separator plate. 


| 14. Remove the guide: Pins: T80L- 77100- A and install 


and tighten the remaining two valve body attaching 
bolts. 


15. Using three dación filter ИВ bolts install the 


dacron filter апа дазке{ to the valve body апа: 
tighten the attaching bolts to 9-14 №: m (80- -120 in- 
Ibs). 


16. Clean the transmission oil pan and gasket surfaces 
thoroughly. | 


17. Using a new oil pan gasket, secure the pan to the 
transmission case. Tighten the attaching bolts to 
8.0-13.5 М-т (6-10 ft-Ibs). 


18. Lower the vehicle and fill the transmission to the . 


. correct level with the specified fluid. Refer to 
Section 17-01 General somatic Transmission 
Service. 


219. Adjust TV cable kage as outlined in this Section. 


2-3 Accumulator Piston 


Refer to Fig. 15. 
Removal 


1. Raise the vehicle on a hoist so the transmission oil - 
pan is accessible. 


2. Starting at the rear.and working toward the front 


. loosen the oil pan attaching bolts and drain the 
fluid from the transmission. If the same fluid is to 

. be used again, filter the fluid through a 100 mesh 

- screen. Reuse the fluid only if the fluid is in good 
condition. 


3.- Remove the transmission oil pan attaching bolts, 
pan and gasket. Discard gasket. 


4. Remove the three dacron filter-to-valve body 
- . attaching bolts and remove the dacron filter, 
‘grommet and gasket. Discard gasket. If the fluid is ` 
contaminated, discard the dacron filter (do not 
clean the filter). 


5. Remove the detent spring and attaching bolt. 


6. Remove the valve body-to-case attaching bolts 
- (25). Remove the valve body. еса the valve 
-body-to-case gasket. 


7. Depress the 2-3 accumulator piston cover. 


Remove the retaining snap ring, cover and spring. 
8.. Remove the 2-3 accumulator piston. 


9. Remove the seals from the 2-3 accumulator piston. 
|f the seals have nicks, cuts or irregular wear 
patterns, then discard the Seals. | 


Installation 


21. Clean and inspect the 2-3 accumulator Diston. 


Replace piston if damaged. 


2. Clean and inspect the 2-3 accumulator pocket in 
| the case for nicks, burrs or porosity. 

3. Install new: seals on the 2-3 accumulator piston. 
4. Install the 2-3 accumulator piston into the case. 
Бу ы Install the return spring and cover. | 
O Install the retaining snap ring. 

7. Inspect the outer edge of 2-3 accumulator piston 


pocket for nicks or. burrs which might have been 
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¿ 4. А т 


raised during the removal or Шаш of the 
retaining snap ring. : 


8. Remove nicks or burrs with ¢ a "fine" honing stone 
and clean the affected surfaces thoroughly. Failure 
to do so may cause improper seating of the valve 
body separator plate to the hydraulic passages in 
the case and subsequent cross leakage. 


9. Clean and inspect the valve body, as described in 
Section 17-01 General Automatic Transmission 
Service. 


10. Position a new valve body to case gasket: to the 
separator рае. ` 


11. Using valve body guide pins, Tool T80L-771 00- А ог 
equivalent, position the valve body to the case 
making sure that the inner manual lever and inner 


TV lever are engaged. Install and tighten (22) valve ` 


body-to-case attaching bolts to 9- 11 N: m (80- 100 
in-Ibs). 


12. Install and tighten the detent spring and attaching 
bolt to 9-14 №:т (80-120 in-Ibs). 


13. Remove the guide Pins T80L-77100-A or 
equivalent and install and tighten the two 
remaining valve body attaching bolts. 


14. Position the throttle lever spring against the 
separator plate. 


15. Using three dacron filter attaching bolts install the 

= dacron filter and gasket to the valve body and 
tighten the attaching bolts to = 14.N:m Өр 120 in- 
Ibs). | 


16. Clean the transmission oil pan and gasket surfaces 
thoroughly. | 


17. Using a new oil pan gasket, secure the pan to the 
transmission case. Tighten the attaching bolts to 
8.0-13.5 N-m (6-10 ft-lbs). 


18. Lower the vehicle and fill. the transmission to the 


correct level with the specified fluid. Refer to 


Section 17-01. 
19. Adjust TV cable as outlined in this Section. 


Extension Housing Bushing and Rear Seal 
Refer to Figs. 12 and 13. 


Removal 


1. Raise the vehicle and disconmeci the Ка а! 
the transmission. То maintain initial. driveshaft 
balance, mark the rear driveshaft yoke .and 


companion flange so they may be installed in their 


Original positions. ` 


2. When only the rear seal needs replacing, carefully 
remove with Tool Т74Р- 77248- А ог equivalent as 
shown іп Fig. 10. 


3. Remove the bushind as shown (Fig. 12). Use the 
bushing remover Tool T77L-7697-A or equivalent 
carefully so that the output shaft spline is not 
damaged. | 


Installation 


1. When installing a new bushing use special Tool 
T80L-77034-A or equivalent (Fig. 13). 


2. Before installing a new seal, inspect the sealing 
surface of the universal joint yoke for scores. If 
Scores are found, replace the yoke. 


3. Inspect the counterbore of the housing for burrs. 
Remove burrs with crocus cloth. 


4. Install the seal into the housing with Tool T61L- 
7657-A or equivalent (Fig. 11). The seal should be 
firmly seated in the bore. Coat the inside. diameter 
of the rubber portion of the seal with Long-Life 
Lubricant C1AZ-19590-E (ESA-M1C75- B) or 
equivalent or equivalent lubricant. 


Extension Housing Seal 
Removal and Installation - 


1. -Remove the driveshaft as described in Section 15- 
61, Driveshaft Single Type U-joint. | 


2. Remove the extension housing seal using Slide 
. Hammer T59L-100-B and Seal Remover T74P- 
77248-A or equivalents (Fig. 10). zo 


3: Install the extension housing seal using seal 
. installer T61L-7657-A or equivalent (Fig. 11). 


4. Connect the driveshaft as described in Section 15- 
. 61, Driveshaft-Single Type U-joint. 


Extension Housing zen 


Disassembly 


1. Remove the extension housing seal using Slide 
Hammer T59L-100-B and Seal Remover T74P- 
77248-A or equivalent (Fig. 10). 


2. Remove the extension: housing bushing using | 


Bushing Remover T77L-7697-A or equivalent (Fig. 
12). | | Kai: 


Installation 


1. Install the extension housing bushing using 
Bushing Installer T80L-70034-A or LL (Fig. 
13). 


2. Install the extension housing seal using Seal 
. Installer T61L-7657-A or equivalent (Fig. 11). 


Extension Housing 


_ Removal 


1. ` Raise the vehicle оп a hoist or stands.. 


2. ` Disconnect the parking brake cable from the 
equalizer, if so equipped. 


3. Disconnect the driveshaft from the rear axle flange 
and remove from the transmission. To maintain 
initial driveshaft balance, mark the rear driveshaft 
yoke and companion flange so they may be 
installed in their original positions. 


4. Disconnect the speedometer cable . from the 
extension housing. 


5. Remove the engine rear support-to- extension 
housing attaching bolts. 


6.: Place a jack under the transmission and raise е 
enough to remove the шш rom tne engine rear 
support. 


7. Remove the bolt that secures the engine rear 
support to the crossmember and remove the 
support. 


8. Place a drain pan under mg rear of the 
transmission case. 


9. Lower the transmission and remove the extension 
housing attaching bolts. Slide the extension 
housing off the en anar and allow the fluid to 
drain. 
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NOTE: The extension housing bolts have been coated | 


with a sealant. More break torque may pe р to 
remove these bolts. 


10. Remove and discard extension housing gasket. 


Installation 


1. Clean the mounting surface on the transmission 
and on the extension housing. Remove any 
sealant from the bolts and the case bolt holes. 


Position a new gasket on the transmission. Coat 


the bolts with Ford Threadlock and Sealer EOAZ- 

| 19554-АА (ESE-M4G204-A, Type Il) or Ford Pipe 
Sealant with Teflon, D8AZ-19554-A (ESG- 
M4G194-A and ESA: M18P7- A) Teflon® Tape or 
equivalent. 


2. Hold the extension housing in place and secure 
with the attaching bolts. Tighten to. specified 
torque. . 


3. Raise the transmission high enough to position the ` 


engine rear support on the crossmember. 


4. Secure the support to the crossmember with the - 
attaching bolt and nut. Tighten the bolt. to 68-94 


Nem (50-70 ft-lbs). . 


5. Lower the transmission and remove. the jack. 
Install the engine rear support-to-extension 


housing attaching bolts. Tighten the bolts іо-82-: 


108 Nem (60-80 ft-lbs). 


6. Secure the ‘speedometer cable to thé extension 
housing with the attaching bolt. 


7. Connect the parking brake cable to the equalizer. 


8. Install the driveshaft, aligning the index marks, in 


the transmission and connect shaft to rear axle 
flange. 


9: Lower the vehicle. Fill the transmission to the - 


correct. level with the specified fluid. ‘Refer to 


Section 17-01 General Automatic Transmission 


Service. Start the engine and shift the transmission 


through all ranges, then recheck the fluid level.. 


Governor | 
Refer to Fig. 25. 


Removal 
1: Raise the vehicle on. a hoist or stands. 


2. Disconnect. the parking brake cable from the 
equalizer. 


3. Disconnect the driveshaft from the rear axle flange 

_ and‘remove from the transmission. To maintain 
initial driveshaft balance, mark the rear driveshaft 
yoke and companion flange so . they may: be 
installed in their original position. ж 


4. Disconnect the. speedometer cable . from. the 
extension 'housing., | 


5.. Remove the engine rear support- -to- extension 
housing attaching bolts. 


б... Place а jack under the transmission andir raise just 
enough to remove the weight from the engine rear 
support. | 


7. Remove the bolt that secures the engine rear 
support to the crossmember - and remove the 
support. 


8. Place a drain pan Unger the. rear of the 
transmission case. : l | 


9. 


10. 


11. 


12. 


13. 


1. 


10. 


11. 


12. 


Lower the transmission and remove the extension 
housing attaching bolts. Slide the extension 
housing off the output shaft and allow the fluid to 


drain. 


Remove and discard the extension Ведала даѕкеї. | 


` NOTE: If the ое еду опу is to Бе removed, 
‚ skip Steps 11 and 12 


.Remove the governor-to- output shaft retaining: 


snap ring. 


Using a soft-faced hammer, tap the ох 
assembly off: the output shaft. Remove the 
governor driveball. 


Remove the. governor-to- counterweight attaching 


. screws. Lift the Bevan from the ашығы 


Installation 
. Lubricate the governor valve parts with clean 


transmission fluid. Make certain that the valve 
moves freely in the valve body bore. 


Position the governor valve body on the. 
counterweight with the cover facing toward the 


"front of the vehicle. Install the two attaching 


screws, and tighten to 6-7 М:т (50-60 in-Ibs). | 
Position the governor drive ball into the pocket of 


. the output shaft. 


Align the key way in the counterweight to the 


~ governor drive ball. Drive the governor assembly 
onto the output shaft with soft-faced hammer if. 


necessary. 


Heinstall the governor to output shaft retaining 
snap ring. Clean the mounting surface on the 
transmission and on the extension housing. 
Position a new gasket on the transmission. 


Raise the transmission high enough to position the 
engine rear support on the crossmember. 


Secure the support to the crossmember with the 
attaching bolt and nut. Tighten the bolt to 68-94 
N-m (50-70 ft-lbs). 


Lower the transmission and remove the - jack. 
Install the engine rear -support-to-extension 
housing attaching bolt. Tighten the bolts to 82-108 
N:m (60-80 ft-lbs). 


Secure the speedometer ‘cable to the extension 
housing with the attaching bolt. | 


Connect the parking brake cable to the equalizer. 
Adjust the parking brake as required. 


Install the driveshaft, after aligning the index 
marks, in the transmission and COMES shaft to 


‘rear axle flange. 


‚ Fill the transmission to the correct level with the 
- specified fluid. Refer to Section 17-01 General 
. Automatic Transmission Service. | 


йө and External Shift Linkage 


‚ Refer to Fig. 31. 
Removal 


1. 


2. 


-Raise the vehicle оп a hoist so that the 


transmission oil pan is accessible. 


Apply penetrating oil to the outer throttle lever 
attaching nut to prevent breaking the inner throttle 
lever. | 
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3, 


10. 


11. 


| 12. 


13. 


14. 


15. 


Remove the 


.Grasp the outer throttle lever and hold firmly (Fig. 


32). Then remove the outer throttle lever attaching 


nut and lockwasher. Swing lever and TV rod 


assembly or cable assembly clear for access path. 


Carefully disconnect the shift rod at the 
transmission manual lever using: special service 
Tool T67P-7341-A, T84P-7341-A or equivalent. 
Refer to Section 17-02 Shift Control- Linkage. 


Place a drain pan under the transmission oil pan. 
Starting at the rear of the pan and working toward 
the front, loosen the attaching bolts and allow the 
fluid. to drain. Remove all of the attaching bolts 
except two at the rear to allow the fluid to further 
drain. It is necessary to use a 1/4 inch drive with a 
10mm universal socket for access to remove the 
oil pan bolts. After all the fluid has drained, remove 
the two remaining bolts. and the fluid pan. If the 
same fluid is to be used again, filter the fluid 
through a 100 mesh screen. Reuse the fluid only if 
it is in good condition. 


Remove transmission oil filter and gasket. 


_ Remove the manual lever detent spring and roller 


assembly. 


Remove manual lever retaining pin using a narrow 
sharp screwdriver—this must be done carefully. 


Note assembled position of the TV lever torsion 
spring, then remove the spring: 


Slide a 5/8 inch box end wrench over the inner 
manual lever close to the bottom of the lever. Do 
not allow the wrench to contact the rooster comb 
area. Using a 21mm wrench (some 13/16 inch 
wrenches secure the nut better), remove the 
manual lever attaching nut. Securely hold the inner 
manual lever with the box end wrench while 
applying break torque to the manual lever 
attaching nut. 


NOTE: Note the orientation of the outer manual 
lever (pointing up or down) before removal. 


Remove the outer manual lever from the case (Fig. 
32). 


inner ‘throttle 
assembly. 


Remove the inner manual lever and раб рамі 
actuating rod assembly. 


Disconnect the park pawl actuating rod from the 
inner manual lever. ` 


Remove the manual lever oil seal with a 
screwdriver, or seal remover Tool T58L-101-B or 
equivalent (Fig. 33). Discard the oil seal. 


Installation 


1. 


Install a new manual lever seal into the case using 


. seal replacer Tool Т74Р-77498- A or equivalent 


(Fig. 34). 


Check the manual lever, the shaft and the threads 
for damage. 


With the manual lever attaching nut on the inner 
throttle lever and shaft assembly, slide the inner 
throttle lever through {һе inner manual lever. 


Slide the outer manual lever in the case. Make sure 
the lever is oriented in the proper position (either 
up or down depending on vehicle application). 


lever ànd shaft 
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5. 


6. 


10. 


11. 


12. 
13. 
14. 


15. 


16. 
17. 


18. 


19. 
20. 


21. 
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Allow the inner throttle lever and shaft assembly to 
slide through the ID bore of the outer manual lever. 


Snug the manual lever attaching nut against the 
inner manual lever making sure the flats are 
properly aligned. Tighten the nut to remove free 
play, and torque the nut to specification with a 
crows foot or box type adapter to a torque wrench. 
The torque can be approximated by tightening the . 
nut to remove free play, then turning the nut an ` 
additional 30 degrees. This is equivalent to rotating 
one point of the nut 1/4 inch. 


Position TV lever torsion spring on the inner 
throttle valve shaft and align in riotch. | 


Push manual lever all the way into the case. Make 
sure inner manual lever pin is engaged in manual 
valve detent slot and inner throttle lever is acting. 
on the TV valve. Neutral start switch plunger must 
also be riding on cam surface of inner manual 


` lever. 


Install new manual lever ‘Jelena pin in case (light ` 
press fit). Pin must be flush to slightly below pan 
gasket surface. ` 


Install the new throttle lever seal in the outer 


manual lever counterbore with a 13mm thin wall 
socket, using the end that the ratchet drive would 
be inserted into, to seat the seal. Install .030 inch 
to .060 inch below the surface. 


NOTE: Identification numbers on the seal must 
face outward. 


Install detent spring. Make sure detent spring roller 


| is centered on rooster сол; Tighten to 9-14 N:m 


(80-120 in-Ibs). 


Install the throttle valve outer lever (do not push 
inner throttle valve lever past throttle valve). 


Install throttle lever lockwasher and attaching nut. 
Tighten nut to 16-22 М-т (12-16 ft-lbs). 


Check park function and operation of TV lever and 


. manual lever before further assembly. · 


Connect the shift linkage rod to the manual lever 
using special service Tool T67P-7341-A, T84P- 
7341-B or equivalent. Make sure the manual lever 
is in the same position as adjustment is necessary. 
Refer to Section 17-02 Shift Control. Linkage. 


Install a new oil filter gasket and oil filter. en to 


9-14 М: т (80-120 т-Ю5$). 


Сеап the transmission oil pan and gasket surfaces 
thoroughly. 


Heassemble oil pan with a new pan gasket: | 
Tighten bolts to 8.0-13.5 М-т (6-10 ft-Ibs). It is 
necessary to use a 1/4 inch drive with a 10mm 
universal socket to reinstall the oil pan bolts. 


Lower vehicle and add three quarts of oil. 


Check and adjust the TV cable linkage at the 
throttle body. 


Start vehicle in park, and with foot on brake, cycle 
gear selector several times. Recheck fluid level 
using the procedure in Section 17-01 General 


Automatic Transmission Service and add as 


required. Check for leaks. 
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Front Pump Seal 
Removal and Installation 


1. Remove the transmission from the vehicle as 


described in this Section. 


2. ‘Remove the pump seal using seal remover. TOOL- 
1175-AC (or equivalent) and slide hammer T59L- 
100-B (or equivalent). 


3. Install the seal using seal installer Tool T63L- 


77837-A (or equivalent) (Fig. 9). 
4. Install the transmission as described in this 
. Section. 


Neutral Start Switch. 
Transmission Out of Vehicle 


Removal And Installation 


1. . Using the neutral start Switch socket, Tool T74P- 
77247-А (Fig. 
switch from the case. 


22. Remove the O-ring seal and discard. 
Install a new seal on the neutral start switch. 


© 


4. Install the switch in the case using the neutral Start 


Switch. socket Tool T74P-77247-A (Fig. 14) (or 
equivalent). Tighten to 11-15 М. m id 11 ft-lbs). 


Transmission in Vehicle 
Removal 
1. Raise the vehicle on a hoist Or. stands. 


2. Disconnect the neutral start switch electrical 
. harness from the neutral switch. Lift the harness 
straight up off the switch. (No lateral movement.) 


3. Using the neutral switch socket Tool T74P-77247- 
fs remove the neutral Start switch and O- -ring seal. 
(Fig. 14). 


Installation | 
1. Install a new. O- -ring seal on a new neutral start 
Switch. ` 


2. Install the new switch and seal into the case, using 
. the neutral start switch socket Tool T74P-77247-A 
. (Fig. 14). Tighten to 11-15 М-т (8-11 ft-lbs). 


3. "Connect the neutral switch harness to the new 
neutral start switch. - ^ ` 


4. Lower the vehicle. ` | 

DISASSEMBLY AND ASSEMBLY 

NOTE: Before .beginning the. transmission overhaul 
review the following guidelines. These general rules are 


provided to emphasize the need for attention to detail 
and care when servicing an automatic transmission. 


1. Itis important to completely clean all transmission 


components, including converter, cooler, cooler : 


lines, main control valve body, governor, all 
clutches, and all check balls after any transmission 
servicing that generates contamination. These 
contaminants are a major cause for recurring 
transmission troubles and must be removed from 
the system before the transmission is put back into 
service. : 


In addition, the cleaning of debris from the direct 
clutch check ball is often omitted. This omission 
can lead to a repeat servicing of the transmission. 


Automatic Overdrive Transmission 


14) (or equivalent) remove the - 
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Cleaning and flushing procedures for transmission 
components, including the direct clutch check ball, can 
be found in the cleaning and inspection part of Section 
17-01 General Automatic- Transmission Service. 


2. Thorough cleaning of the transmission exterior will 
reduce the possibility that damaging contaminants 
might enter the subassemblies during УІ 
апа assembly. | 


3. All fasteners must Бе tightened to the torque 
indicated in the specifications at the end of this 
Section. 


4.. When building-up sub-assemblies each component 
part should be lubricated with clean transmission 
fluid. It is also good practice to lubricate the sub- 
assemblies as they are installed in the case. 


5. Needle bearings, thrust washers and seals should ` 
be lightly coated with petroleum jelly during. sub- 
assembly: build-up or transmission assembly. 


6. Many components and surfaces in the 
transmission are precision machined. Careful 

" handling during disassembly, cleaning, inspection 
and assembly can prevent unnecessary damage 10: 
machined surfaces. 


7. When building-up sub-assemblies or assembling : 
the transmission: always use new сыны апа 
. seals. 


8. The transmission repair area should be kept clean. 
well organized and supplied with clean. lint-free 
shop cloths. 


9. Whenever a seal i is removed from 2 a piston, shaft or 
servo, note the type of seal and when applicable, 
the direction of the -sealing lip. 


10. Always use the specified transmission fluid when 

. lubricating seals or other components prior to 

assembly (refer to Specifications for the proper 
fluid). 


NOTE: Do not soak oil filter in a solvent cleaner. 
The filter element could disintergrate. өрсө {һе 
filler when necessary. 


Transmission 


Disassembly | 
Refer to Figs. 15, 16 and 17.. 


1. Mount the transmission in holding fixture, ы, 
T57L-500-B or equivalent. 


NOTE: Before removing any of the subassemblies, 
thoroughly clean the outside of the transmission to 
prevent dirt from entering: the mechanical parts. 


During the repair of the subassemblies, certain 
general instructions which apply to all units of the 
transmission must be followed. These instructions 
are given here to avoid unnecessary repetition. 


Handle all transmission parts carefully to avoid 
nicking or burring the bearing or mating surfaces. 


Lubricate all internal parts of the transmission 
with transmission fluid before assembly. DO NOT 
USE ANY OTHER LUBRICANTS EXCEPT ON 
GASKETS AND THRUST WASHERS WHICH 
MAY BE COATED WITH PETROLEUM JELLY TO 
FACILITATE ASSEMBLY. ALWAYS INSTALL 

. NEW GASKETS WHEN ASSEMBLING PARTS 
OF THE TRANSMISSIONS. 
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ous shaft large (4) steel seal rings 


Torque converter 
Direct drive shaft 
Front pump seal — 
Front pump “0” ring 

Front pump body ' 

Front pump gasket — — 
Front pump drive gear 
Front pump driven gear 

| Stator support — front pump 

Interm. clutch piston inner lip seal 
Interm. clutch piston outer lip seal 
Front pump bushing  . 

| Interm. clutch piston 
Interm. clutch piston retum springs & 
retainer 


О Со — с сл 4 C9 n2 — 


Interm. clutch external spline steel ІІ 


| plates (sel.) 

"| Anterm. clutch intemal spline friction 
plates 

.|. Interm. clutch pressure plate 
#1 thrust washer (front pump) | 
selective 
Stator support seal rings (rev. clutch) 
#1 and 42 


. Stator support seal rings (fwd. clutch) | 


#3 апа #4 

Overdrive band. . 

Interm. OWC retaining snap 
Interm. OWC retaining plate 
Interm. OWC outer race 

теті. one-way clutch assy. 
Reverse clutch drum 
Reverse clutch piston seal (outer) 
Reverse clutch piston 
Reverse clutch piston seal (inner) - 
Thrust ring 
Reverse clutch’ piston retum spring 
Retaining snap ring — 

Reverse clutch front pressure plate | 
Reverse clutch intemal spline friction 
plate . | 
Reverse clutch extemal spline steel 
plate ` 
Forward and reverse clutch 
pressure plate 
Reverse clutch retaining ring (sel). 
#2 thrust washer (rev. clutch) 1) 
#2 Needle bearing (rev. clutch) 
Turbine shaft 


(D Some Applications 
(2) Sealant Coated 





Forward clutch cylinder & turbine 
shaft 

Forward clutch piston seal (outer) 
Forward clutch piston seal (inner) 
Forward clutch piston 

Forward clutch piston retum spring 


| Retum spring retainer 


Retaining snap ring 

Wavedspring 2 

Forward clutch external spline steel 
plate | 
Forward & reverse clutch intemal 
spline friction plate 


.| Forward & reverse clutch pressure 
plate 


Retaining snap ring (selective) 
#3 needle bearing (fwd. clutch) 


Forward clutch hub 


#4 needle bearing 

Reverse sun gear & drive shell assy. 
#5 needle- bearing 

Forward sun gear 

Center support retaining ring 
Forward sun gear precision bushing 
Center support planetary | 
Planetary OWC cage spring & roller 
assy. 

Planetary assy. 

Reverse band 

Direct clutch hub 

#7 needle bearing (direct clutch 
inner) . 

Retaining snap ring (selective) 
Thrust spacer 

Direct clutch pressure plate 

Direct clutch intemal spline plates 
Direct clutch external spline:plates 
Retaining snap ring ` 

Retum spring & retainer 


- Direct clutch piston 


Direct clutch piston seal (inner) ` 
Direct clutch piston seal (outer)  . 
Ring gear & park gear | 


Direct cylinder 


Output shaft small (2) Teflon seal 
rings (direct clutch) #5 and #6 
#8 needle bearing (direct clutch 
outer) 
Output shaft 


со 
— 










#7, #8, #9, #10 

Output shaft hub ` 
| Retaining snap ring (0. Р5. hub to 
0.P.S.) 









































ring gear) | 
Rear case bushing | 

$9 needle bearing (rear case) 
Case’ assy. 

Neutral start switch. - - 

Vent cap 

Governor counterweight 

3 | Body assy. — governor 

Plug governor 

Sleeve governor 

Screen assy. — gov. oil 

Spring gov. valve 

Valve governor _ 

Body governor - 

Bolt (governor body to counterweight) 
Clip — доуетог spring retainer 
Bolt (governor cover to governor 
body) и 

| Cover — governor valve body 
Retaining snap ring (governor assy. 
to O.P.S.) . 

Extension housing gasket 
Extension housing bushing 
Extension housing 

Extension housing seal 

Bolt (ext. hsg. to case) М6-12. 5x % 


(6 req d) 


















s Ni ав 





(2 req'd holes 1 and 6)2) 
Pipe plug — 1/8-27 dry seal 
Overdrive servo piston retum spring. 
Overdrive servo piston 
Overdrive servo piston seal 
Overdrive servo cover seal rings : 
Overdrive servo.cover 
Retaining snap ring (O/D servo to. 
. Reverse servo piston retum spring 
Reverse servo piston (selective) 
Reverse servo cover | 
Retaining snap ring on servo to ` 
case) 
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Retaining snap ring (0. PS, hub b ` 


Stud (ext. hsg. to case) M8-1.25 x 54 













2-3 колду valve seal (small) 
2-3 accumulator valve 

2-3. accumulator valve seal (large) 
2-3 accumulator valve return spring 
2-3 accumulator cover 

Retaining snap ring (2-3 accum. о 
















case) 
Park рам shaft | 
Guide cup 
Park pawi return spring 
| Manual lever 
Grommet 
Throttle lever oil seal 
Attaching nut & lock washer — M8 x 1.25 
Throttle lever (outer) 
Park pawl 
Park paw! actuating rod 
Manual lever (inner) ` 
Roll ріп — 1/8 x 0.95 grooved - 
Detent spring 
Attaching nut (manual LVR) — 
M14 x 1.5 HEX - 
Throttle lever (inner) 
Throttle torsion spring 
Valve body reinforcement plate 
Separator plate gasket (upper) 
Separator plate . 
Separator plate gasket (lower) 
Valve body (main control) 
Filter & grommet assy. - oil pan 
Oil pan gasket ` 
Ой рап | 
Boit (oil pan to case) — М8 x 1.25 x 
(15 (17 req'd) 
Oil filter gasket _ 
Bolt (valve body to case) — М6-1.0 
30 (8 req'd). 
Bolt (valve body to case) — Mel 0 
- x 40 (17 req'd) 
Bolt (screen to valve body) — 
М6-1.0 x 16 (3 req'd) 
Ball (governor drive) 
Spring (anti clunk) 
Grommet 
Oil seal assy. Manual lever 
Overdrive anchor-pin — not serviced 
Bolts (front pump to case — 7 req'd) 
Connector assy. (cooler line) 
5/16 tube x 1/4 external pipe 
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FIG. 46 Automatic Overdrive Transmission—AOD—Exploded View 4x4 Vehicles 
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FIG. 19 removing: Shift Spring. and Roller Assembly . . 


Tighten all 
recommended torque as listed on Specifications in 


this Section. For detail cleaning and inspection 
refer to ‘Section 17-01 General | 


operations, 
Automatic . Transmission Service. 





bolts and. screws to the 


Automatic Overdrive Transmission 





Sa Remove the torque converter by grasping firmly E ü 


and pulling straight out of the transmission. 


: 3. _ Remove the 14 oil pan attaching bolts, the Gil pan 
and the рап gasket. Discard the gasket. 


4. > Remove the three fluid filter attaching. bolts (Fig. u 


18).. Remove the filter grommet апа Be 
: Discard the gasket. ` 


E Remove the shift linkage deterit spring and roller | 


assembly (Fig. 19). 


6. Remove the remaining (о) valve body-to-case 
attaching bolts, the valve body assembly and the .. 


к 42; 


valve body gasket. 
NOTE: The (4) front, (1) center and (3) rear 


attaching bolts are shorter than the others as ` 


indicated by a circle (Fig. 90). 
7. Push down on the 3-4 accumulator cover (Fig. 21) 


and remove the retaining ring using a thin-bladed ›. 


screwdriver. 


8. Remove the 3-4 accumulator cover. № the cover 
Sticks in the bore, use Servo Piston Remover, 


^ 41. 
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FIG. 21 Removing 3-4 Accumulator Cover 


T80L-77030-B (or сас. апа аіг pressure to 
aid removal (Fig. 21). 


CAUTION: Make certain ` a portion: of Servo 
Piston Remover T80L-77030-B (or equivalent) 
extends over the bore to prevent the cover 
from flying out of the bore. 


Remove the 3-4 accumulator. piston. | 
Тһе piston uses a scarf-cut teflon seal and comes 


| . Out with very little resistance. 


NOTE: Some models may use a spring. The "€ 


' and spring may be different from that shown. 


10... 
: push down on the 2-3 accumulator cover апа. 
_. remove the retaining. ring (Fig. 21). | 


‘Remove the 2-3 accumulator cover and the piston’ 


Using a wide-bladed screwdriver or wooden dowel, 


- Spring. 


13. 


14. 
сапа the piston return spring. 


Remove the 2-3 accumulator sisi: The piston 
uses two scarf-cut teflon seals and comes out with 


. very little resistance. 


Using a hammer handle ог. wooden dowel, push 


_ down on the low-reverse servo cover and remove 


the snap ring (Fig. 20). 


Remove the low-reverse servo cover, servo piston 
If: necessary, а 
magnet can be used to lift the piston from the bore. · 
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15. Using a hammer handle or wooden dowel, push 
down on the over-drive servo cover and remove 
the snap ring (Fig. 20). 


16. Remove the overdrive servo cover and piston as a 
unit. № the cover sticks in the Боге, use Servo 
Piston Remover T80L-77030-B (or equivalent) and 
air pressure to aid removal (Fig. 21).. Remove 
spring. | | 


CAUTION: Make certain a portion of Servo 
Piston Remover T80L-77030-B (or equivalent) 
extends over the bore to prevent the cover 
from flying out of the bore. 


17. Remove the direct drive shaft (Fig. 22). 


DIRECT DRIVE SHAFT : 
PULL STRAIGHT 
OUT TO REMOVE 
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FIG. 23 Removing Front ОЙ Pump 
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18. Remove the (7) pump body attaching bolts. 


19. Remove the pump assembly using Slide Hammers 
T59L-100-B and oil pump remover Adapters T80L- 
77103-A as shown in Fig. 23. 


20. Remove the pump-to-case gasket. 


21. Grasp the turbine shaft firmly and pull these 
components (Refer to Fig. 15) out of the .case as 
an assembly: | | | 


a. Intermediate clutch pack 
b. Intermediate one-way clutch 
‚с. Reverse clutch | 

d. Forward clutch 


Use care not to damage the overdrive band. 
friction liner material with the Reverse clutch 
drive lugs. - - 


22. Disengage the overdrive band from the anchor 
pins and. remove from the case (Fig. 24). 


23. Remove the forward clutch hub and the No. 3 
. needle bearing as an assembly. 


24. Remove the forward sun gear, the No. 5 needle 
bearing, the reverse sun gear and drive shell and 
the No. 4 needle bearing as an assembly. 


25. Remove the center support snap ring. 
' Note position of tabs for assembly. 


26. Using a screwdriver, pry the anticlunk spring out 
from between the center support and the case. 


Note the location for assembly. 


27. Remove the center support and planetary carrier 
as an assembly. | 


28. Remove the reverse band. 


29. If the direct clutch hub did not come out with the 
planetary carrier, reach in and lift it out of the direct 
clutch. | 


30. Remove the (6) extension housing attaching bolts 
and the extension housing. Remove and discard 
the extension housing gasket. 


NOTE: The extension housing bolts have been coated 
with a sealant. More break torque may be required to 
remove these bolts. 
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FIG. 24 Removing Overdrive Band 
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31. Remove the retaining ring апа governor assembly 
(Fig. 25). - 


- NOTE: If the transmission is positioned with the 

output shaft pointing up, do not allow the shaft 
assembly to fall through the case when the 
governor is removed. 


32. Remove the governor drive ball from the output 


shaft. A magnet may be used to aid removal. 


33. Remove the output shaft, the ring gear and the 
| direct clutch as an assembly, through the front of 
the case (Fig. 26). | 


34. Remove the output shaft No. 9 needle bearing 
from the rear of the case. 


35. Remove the intermediate one-way clutch. 
. 96. Remove the reverse clutch assembly from the 
forward clutch assembly. | Ж 


' Sub-Assemblies . 
Governor 

Refer to Fig. 27. 
Disassembly | 


1. Remove the screws attaching the counterweight to 
the governor body. | 


2. Remove the cover screws and cover. 


3. Remove the plug, the sleeve, and the valve from. 


the governor body. 


Assembly BN 
1. |f removed, reinstall the clip and spring on the 
valve. | | 


© 2. Install the valve in the governor body. 


3. Install the sleeve in the governor body with the 
points outward. ` 


4. Install the plug in the sleeve with the knurled face 
inward. | | | 


5. Attach the cover. Tighten the screws to 2.3-3.4 
М-т (20-30 in-Ibs). | 


6. Position the governor body to the counterweight 
and install the screws. Tighten the screws to 6-7 
N-m (50-60 in-Ibs). The finished face of the body 

_ should be flush with the face of the counterweight. 
(If it is not, the body is installed backwards). 


Parking Pawl 
Refer to Fig. 28. · 
Dissassembly 


1. Slide the park pawl shaft out the rear of the case 
and remove the parking pawl. | 


2. Remove the return spring. 


Assembly 


1. Hook the squared end of the spring into the notch 
on the park pawl. 


2. Hold pawl and spring. in place and hook curved end 
of spring into the recess in the case. s 


3. Install the park pawl shaft. 
Intermediate One-Way Clutch 
Refer to Fig. 29. | 
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FIG. 26 Remove Output Shaft, Ring Gear and Direct 
Clutch Assembly . a 


Disassembly 5 24 
1. Using snap ring pliers, remove the clutch retaining 
ring. M NN 2. 


2. Remove the сішісһ retaining plate. 


3. Remove the clutch outer race by lifting on the race | 
while turning counterclockwise. . - | 


4. Carefully lift the one-way clutch from the inner 
_ race. Коза d 
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FIG. 27 Governor—Exploded View 


Assembly 


To assemble the intermediate one-way clutch, 
reverse the disassembly procedure. 


Output Shaft 
Refer to Fig. 30. 


Disassembly 


1. Remove the ring retaining the output shaft hub to. 


the ring gear. 


2. Separate the output shaft and hub assembly from 
the ring gear. | "D | 


3. Remove the direct clutch from the ring gear and 
the No. 8 needle bearing from the back of the 
direct clutch. 


4. Remove the four output shaft seal rings and the 
hub-to-output shaft retaining ring. Separate the hub 
from the output shaft. 


5. Remove the two direct clutch seal rings from the 
' output shaft. | 
Assembly 
To assemble the output shaft, reverse the disassembly 
procedure. 
Manual and Throttle Linkage 
Refer to Fig. 31. 


Disassembly 


1. Grasp the outer throttle lever firmly and loosen the 
lever attaching nut (13mm). Remove the attaching 
nut, the lockwasher, and throttle lever. 


NOTE: The outer throttle lever must be held in the 
. position shown in Fig. 32 to prevent the inner 
throttle lever from rotating against the machined 
valve body surface. Failure to observe this 
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CLUTCH HUB 
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FIG. 29 Intermediate One-Way Clutch-Exploded View 


precaution could result in damage to the valve 
body surface. ` | | | 


2. Using a small screw driver ог awl, remove the seal 
from the outer manual lever counterbore. 


Discard seal. ` 


3. Using a pair of diagonal cutters, remove the 
manual shaft retaining pin from the case. 


4. Grip the inner manual lever with an adjustable 
wrench and loosen the lever attaching nut (20mm). 
Thread the nut off the shaft and remove the lever. 


5. Remove the inner throttle lever and torsion spring. 
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FIG. 31 Manual and Throttle Linkage 


6. Remove the inner manual lever and parking pawl 
actuating rod as an assembly. After removal, the 
rod may be.disengaged from the lever. 

7. ` Remove the manual lever shaft seal from the case 
using seal remover Tool T58L-101-B (or 
equivalent) as shown in Fig. 33. 

. Discard seal. 

Assembly 


To assemble the manual and throttle linkages, reverse 
the disassembly except for the following: | 


1. 


Install a new manual lever seal using Seal Installer 


T74P-77498-A or equivalent tool as shown in Fig. 


34. | 


. Before installing the outer throttle lever, install a 


new seal in the outer manual lever (Fig. 35). A 
13mm thin wall socket may be useful, using the 
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FIG. 32 Removing Outer Throttle Lever ` 


PULLER 
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— 
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FIG. 33 Removing Manual Lever Shaft Seal. | 


end that the ratchet drive would be inserted into, to 
seat the seal. 


. NOTE: The seal identification number must face 
outward. x | 


Direct Clutch 
Refer to Fig. 36. 


» 


Disassembly. 


© 1. Remove the No. 7 direct clutch hub inner needle 


bearing and bearing support. | 


.2. Remove the clutch pack selective retaining ring. - 


3. Remove the clutch pack from the drum. . 


4. Using Clutch Spring Compressor Tool T65L- 
-77515-A (or equivalent), compress the piston 
гето springs апа remove the retaining ring (Fig. 

. 37). | 


5. Remove the spring retainer assembly and piston 
' from the drum. (Use air pressure, if necessary to 
remove piston.) Make sure the ball check in piston 
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' FIG. 35 Installing Outer Throttle Lever Seal 


Perform the direct clutch piston check ballleakage . . 
procedure as described in Section 17-01, 
Automatic Transmission General Service. 

Assembly SEL | 

1. Install à new inner piston seal on the clutch drum 


SEAL INSTALLER ` 
— T74P-77498-A ` 





13mm ! 
` SOCKET 





16 free. Note the position and direction of the lip 


seals and then remove them. 200% 


Inspect the direct clutch piston check ball (Fig. 38). 


hub as follows: | 


a. Position Seal Protector T80L-77234-A ог 
equivalent over the clutch drum hub (View А, 
Fig. 39). o В 

b. Lubricate the seal and the seal protector with 

^ petroleum ау. == >20 

с. Position the seal over the installer tool with the 
sealing lip facing down (View B, Fig. 39). 


d. Push the seal down until it snaps off the end of 


- the protector onto the clutch hub. 


e. Remove the seal protector from the clutch 
hub. mE Ж 


© f. Slide the seal up until it seats in the seal ” 


groove. yi 
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FIG. 37 Removing Direct Clutch Retaining Ring 


2. 


3. 


Install a new outer clutch piston seal. Note the 


. direction of the sealing lip before installation. The . 


lip points away from the spring posts. | 
Install the clutch apply piston as follows: 


a. Coat the piston seals, the clutch drum sealing. 
area, and the piston inner seal area with 
petroleum jelly. E 


b. Install the piston in Seal Protector T80L- 
77254-A (or equivalent) as shown in Fig. 40. 


c. Position the tool in the clutch drum and push 


' the piston to the bottom of the drum using ` 
even thumb pressure. . - > А 
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CHECK BALL ` 


FIG. 38 Direct Clutch Piston. - 
4. 


Install the piston spring and retainer assembly and 
retaining ring using compressor Tool T65L-77515- 


. A or equivalent. 


Install the clutch pack. 


Install the clutch pack selective retaining ring and 


check the clearance: between the ring and the 
pressure plate. The pressure plate should be held 
downward as the clearance is checked. The 


Automatic Overdrive Transmission. 
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Disassembly ` | 


1. 


22: Remove: the clutch pack selective retaining ring. 
- NOTE: To aid handling, the clutch may set іп the 
extension housing or a 2 inch diameter hole may 
. be cut in the work bench. oco s 
3. Remove the clutch. pack.: >. ME 
4. Compress the piston return spring using Tool. 
‚ T65L-77515-A апа forward clutch adapter Tool 
T80L-77515-A (or equivalent) (Fig. 42). Remove | 
the retaining ring and spring retainer. 
5. Remove the clutch piston. | 
6. Make sure that the two ball checks іп forward 
| clutch cylinder аге free. > : 
.7. Note the position of the inner and outer piston 
seals, then remove them. о & 
Assembly 0 | 
1. ‘Install new seals оп the clutch piston. Note the 
direction of the sealing lip before installation (Fig. 
43). EC өт | 
2. Install the clutch piston as follows: 


clearance should be: 4.9L (300 CID) EFI Engine, : 


and the 5.0L (302 CID) EFI Engine 1.27-1.77mm 
(0.050-0.067 inch). If the clearance is not within 
limits, selective snap rings are available in the 
following thicknesses: 0.050 to 0.054, 0.064 to 
0.068, 0.078 to 0.082 and 0.092 to 0.096 inch. 
Install the correct size snap ring and recheck the 
clearance. E | 


Check the clutch for proper operation using air - 


pressure. The clutch should be heard and felt to 


| арріу smoothly апа without leakage. 


Forward Clutch 


FIG. 39 Inner Piston Seal Installation 


DIRECT 


Refer to Fig. 41. 


SEAL PROTECTOR 


T80L-77234-A 


PISTON 
SEAL . 


^ МЕМ A 


Remove the clutch hub and No. 3 needle bearing, 
if not already removed. ` | 


а. Coat the piston seals and the clutch drum ` 


sealing area with petroleum jelly. 


b. install the inner seal -protector, Tool T80L- 


77140-A or equivalent, over the clutch cylinder 
hub (Fig. 44)... -. 


c. Install the piston’ in the outer seal protector, 


Тоо! T68P-7D158-A or equivalent (Fig. 44). 


d. Position the seal protector and piston in the 
clutch drum. Push the piston to the bottom of 
the drum using even thumb pressure. | 


Install. the piston return spring, the spring retainer 


and the retaining ring. Compress the piston return 


spring using compressor Tool T65L-77515-A апа. 
forward clutch adapter Tool T80L-77515-A (or. 


_ equivalent) as. shown in Fig. .42. · · | 


. Install. the clutch pack. The wave plate must be 


installed first. 


INNER PISTON 






SEAL INSTALLED: 
NOTE THE DIRECTION 
- ' OF THE SEALING LIP 





 D71982A . 
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40 Clutch Piston Assembly 
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41 Forward Clutch—Exploded View. 


‚ Install the clutch pack retaining ring and check the 


clearance between the ring and the pressure plate. 


The pressure plate should be held downward as 


the clearance is checked. 
The clearance. should be: | | 
4.9L (300. CID) EFI and 


5.0L (302 CID) ЕР! 
(0.050-0.089 inch) 


№ the clearance is not within specifications, 
selective snap rings are available in the following 


thicknesses: 0.060 to 0.064, 0.074 to 0.078, 0.088 


to 0.092 and 0.102 to 0.106 inch. Install the correct 
size snap. ring and recheck the clearance. 


Check the clutch for proper operation using air 
pressure. The clutch should be heard and felt to 
apply smoothly and without leakage. 


Reverse Clutch 
Refer to Fig. 45. 


Disassembly 


1. 


Remove No. 2 needle bearing (4x2) or No. 2 thrust. 


washer (4x4). 


1.27mm-2.26mm 


Automatic Overdrive Transmission 
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) 07201-1А 
FIG. 42 Removing Forward Clutch Retainer Ring and 
Spring Retainer · 
NOTE: 4x2 applications use a needle bearing. 4x4. 
applications use a thrust washer: . 
. Remove the. clutch pack retaiñing ring. 
3. Remove the clutch pack. 
4. Remove the wave snap ring using compressor 
^. Tool T65L-77515-A and adaptor Tool T80L-77405- 
A or equivalent (Fig. 46). 

5. Remove the Pod return spring and the thrust 
ring. 

6. Remove the clutch ББА. 

“NOTE: To aid removal, apply air pressure to the  . 
drum. Block the opposite hole a with finger. | 

Assembly. 

1. Install new seals оп the clutch piston. Because the 
seal is square cut, the direction of а is not 
important. | 
Ве sure Ба! check in piston is free. 

2. Install the clutch piston as follows: 


17-20-27 
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EXPANDING 
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a. Coat the piston seals and clutch drum. sealing 
area with petroleum jelly. | | 


"b. Install inner seal protector, Tool T80L- 77403- B 


and outer Seal Protector T80L-77403-A (or 
equivalent) in the clutch drum (Fig. 47). ` 


с. Coat the seal protector tools with petroleum 


jelly. 


d. Position the piston and push it to the bottom of 


the drum using even thumb pressure. 
e. Hemove the seal protector tools. 
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FIG. 43 Clutch Piston Seal Installation 
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` FIG. 45 Reverse Clutch—Exploded View 


| ПП | | 
RU tA | If the clearance i$ not within specifications, 
selective snap rings are available in the following 
| D7203-1A thicknesses: 0.060 to 0.064, 0.074 to 0.078, 0.088 
TES : | EE to 0.092 and 0.102 to 0.106 inch. Insert the correct 
FIG. 44 Clutch Piston Assembly. . Size snap ring and recheck the, clearance. 


3. Install the piston thrust ring and the piston return 7. Check the clutch for proper operation using air 
^ spring. | pressure. The clutch should be heard and felt.to 
| apply smoothly апа without leakage. 





4. Install the wave snap ring (with points down) using 
compressor Tool T65L-77515-A and adaptor Tool 8. Install the No. 2 needle bearing Eel or thrust 


.. T80L-77405-A (or equivalent) (Fig. 46). ^. washer (4x4). | 
5. Install the clutch pack. The apply plate must be Center Support and Planetary One-way Clutch 
installed first. Note that the dished side of the plate : Refer to Fig. 48. т | 


must face the piston.. 
P Disassembly 


6. Install the clutch pack retaining ring and check the | 
clearance between the ring and the pressure plate. | diced ne 222 support rm һе planetary 
The pressure plate should be held downward as counterclock d lift uppo 
the clearance is checked. unterclockwise and lift to remove. 


| x 2. Carefully remove the planetary one-way clutch : 
The clearance should be: | | from the planetary assembly. | 
4.9L (300 CID) EFI and Assembly | " 
. 5.0L (302 CID)- EFI 1.02mm-1.91mm 1. If necessary, assemble the One-way clutch as 


-(0.040-0.075 in.) ` | shown іп Fig. 49. 
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FIG. 47 Installing Clutch Piston | 


2. install the one-way clutch in the. planetary carrier. 


3. Install the center support into the one-way clutch 
by rotating the center support counterclockwise. 


Lubricating the clutch races and the clutch 
assembly with petroleum jelly may aid in assembly. 


Sun Gear and Drive Shell 
Refer to Fig. 50. | 


Disassembly | 
1. Remove the No. 4 needle bearing from the drive 
. Shell. | : 


2. Remove the forward sun gear and No. 5 needle 
bearing from the drive shell. 


3. Remove the Мо. 5 needle bearing from the forward 
sun gear. | 


Assembly 


The sun gear and drive shell will be assembled as part 
of the transmission assembly procedure. 


Pump and Intermediate Clutch Piston 
Refer to Fig. 51. 
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FIG. 48 Center Support and Planetary One-Way 
Clutch—Exploded View | 


NOTE: THE HOOKED END ` 
OF THE SPRING 
MUST FIT TIGHT 
ON THE FRAME. 


NOTE: i 
`ТНЕ CURVED END. 
OF THE SPRING 
MUST FACE THE 
ROLLER. 

D7208-1A 


ROLLER 


FIG. 49 One-Way Clutch Assembly 


Disassembly 
1. Remove the No. 1 thrust washer (Figs. 15 and 16). 


2. Remove the four pump seal rings (Figs. 15 and 16). 
.. Тһе reverse clutch rings are larger than the 
forward clutch rings. | | 


3. Remove the pump body-to-case seal and discard. 


.4. Remove the spring retainer assembly by carefully - 


dislodging the tabs (Fig. 52). | 
5. Remove the intermediate clutch piston. 


6. Remove the five stator support bolts (10mm) and 
the stator support. 


7: Remove the drive and driven pump gears from the 
pump body. | 


Assembly 


1. Installthe drive and driven pump gears in the pump 
body as shown in Fig. 53. Chamfers on both gears 
face. into the pump body. 

2. Position the stator support and install the bolts. 
Tighten bolts to 16-22 N-m (12-16 ft-lbs). | 


3. Install a new pump to case seal. 


4. Install new seals on the clutch piston. Note the 


direction of the sealing lip before installation. The 
lips point away from the spring posts (Fig. 54). 
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FIG. 51 Pump and Intermediate Clutch Piston— 
p ré Exploded View 


5. Install the clutch piston as follows: 


a. Coat the piston seals and the pump bod 
sealing area with petroleum jelly. ` NE 


b. Install the piston in Seal Protector T80L- 
77005-A (or equivalent). | | 


c. Install the piston т the pump body and push to 
the bottom of the bore by exerting even thumb ` 
| pressure on the piston. m 


IMPORTANT NOTE: The piston bleed holé must 
. Бе located at 12:00 position (toward top of 
| transmission). | PE 


6. Snap the spring retainer assembly into place on | 


Я the pump body. Use even pressure. | з Í 


7. . Install the pump seal rings. 





- INTERMEDIATE 
CLUTCH SPRING 
RETAINER ASSEMBLY 


THIS REFERENCE 
" MARK MUST ВЕ ` 
- FACE DOWN AFTER’ ` 
INSTALLATION. 


THE CHAMFERS: 
ON BOTH GEARS 
MUST BE FACE 
DOWN AFTER 


INSTALLATION. D7212-1A 


FIG. 53 Drive and Driven Pump Gear—installation 


Accumulators and Servos ` 
Disassembly and Assembly 
2-3 Accumulator 
Refer to Fig. 55. | | P 
Install new seals оп the accumulator piston. Be sure the 
diagonal cuts are properly. aligned. 
Low-Reverse Servo | 
Refer to Fig. 56. 


Inspect the sealing edge on both the Servo cover and 
the apply piston. Replace the cover or piston, if 
necessary. ЫР 
Overdrive Servo - 

Refer to Fig. 57. 
1. Pull ‘the overdrive servo piston out of the piston 

cover. ; 3 | | | 

2. Install new seals оп the piston and cover. 


23. Install the piston in the cover. 
' Valve Body 


Refer to Figs. 58-69. · 


Disassembly 


1. Remove and discard valve body gasket. Loosen . 
and remove (11) bolts (10mm socket) from 
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FIG. 54 Piston беа! Installation 


RETAINING . PISTON 


PRINS, 2-3 ACCUMULATOR. ` 


SPRING 


ACCUMULATOR . 
PISTON 


2-3 жен емі D7215-1A | 


FIG. 55 2-3 Accumulator 


reinforcement plates and detent spring guide bolt 


(8mm) from separator plate (Fig. 59). Remove 
separator plate, reinforcement plates and 
separator plate gasket (Fig. 60). Discard gasket. 


2. Remove the two relief valves and seven check 
balls from the valve body. Note the location of the 
orange ball. It is not interchangeable n the (6) 
black balls (Fig. 61). 


3. _ Refer to Figs. 62-66 for identification and location 
of all valves in the valve body. Figs. 62-65 shows 


all valves in an exploded view. Fig. 66 shows all ` 


valve components assembled’ in the correct 
, location in the valve body. 


NOTE: Most main control valve body -plugs have 
tapped holes on the outside to accomodate a 


metric (M4) screw for easier removal of the plugs . 


when cleaning or servicing the valve body. 
Reinstall the plugs with the аре holes оп the 
outside. 


Remove the nensi ali from ЕТА роду. 


With ап awl or ісе-ріск, lift the retaining сір off the 
throttle sleeve. Press the throttle plunger into the 
bore and spring pressure will force the throttle 
sleeve out of the valve body. Position a finger to 
prevent the valves from flying out of the bore. 
Remove the throttle sleeve, preload spring, throttle 
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_ FIG. 57 Overdrive Servo—Exploded View 
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FIG. 56 Low-Reverse Servo—Exploded View 
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| COMER PISTON 
- RETAINING ` | SEAL 
^— RING | 


PISTON 
RETURN 
SPRING - 


О-О SERVO. ` 
PISTON 


PISTON ` 
COVER 


D7217-1A 


plug, throttle control valve, throttle control spring 
and throttle plunger. 


NOTE: The chamfered stem of the throttle control 
valve faces the throttle plunger. The notch in the 
throttle plug faces the bottom of the sleeve bore. 


6. Liftthe retaining clip off the 2-3 backout valve with 
. ап ам or ice-pick. Remove the bore plug, spring 
and 2-3 backout valve. 


7. Remove the retaining plate from the bore plug of 
the orifice control valve. Remove the bore plug, 
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FIG. 58 Valve Body Schematic 
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FIG. 59 Removing Detent Spring Guide Bolt 


nifi | J enri . | г; TV PRESSURE 
orifice control valve and spring. With needle-nose | RELIEF VALUE 
pliers, remove the spring retaining plate that [o | (SHORT STEM) ` 


separates the orifice control valve from the 2-3 
capacity modulator valve. This retainer plate is. 
longer and thicker than the other four spring 
retainer plates and must be reinstalled in this slot. I —f ( 3 
Remove the modulator valve spring and 2-3 | x CONVERTER PRESSURE ` 
capacity modulator valve. — T * u d = I. VADE ILONG ЭТЕМ) 

> ГІ INDICATES RELIEF VALVE 
O INDICATES CHECK BALLS 





8. Lift the retaining clip off the 3-4 shift valve sleeve. 
Remove the sleeve, plug, 3-4 shift valve, spring, | 
modulator valve spring and 3-4 TV ‘modulator FIG. 61 Relief Valve and Check. Ball Location 
valve. | | h i 
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SEPARATOR 


GASKET DISCARD 
27 AFTER REMOVAL 


REINFORCEMENT PLATES ` D72192A 

FIG. 60 Removing Separator Plate | 
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NOTE: The 1-2 accumulator valve and valve body 
‘diameter are not the same for all models. 





=k 





= — 









. Bore #2 


‘Automatic Overdrive Transmission 


17-20-34 


NOTE: The notch in the plug faces the bottom of 14. Remove the retaining clip from the 1-2 capacity 
the sleeve bore. `. modulator valve bore plug. Remove the bore plug, 
9. With needle-nose pliers, remove the spring 1-2 capacity modulator valve and spring. 
retaining plate from the TV limit valve bore. ^ 15. Remove the retaining clip from the boost sleove. 
Remove the spring and TV limit valve. ° Remove the boost sleeve, boost valve, main 
.10. Remove the retaining clip from the 1-2 shift valve regulator valve spring, boost valve spring, spring 
"id plug. Remove ms bore plug, 1-2 shift valve seat and main pressure regulator valve. 
and spring. | 
| 16. Two spring retainer plates hold and separate the 2- 
211. Remove plug [Eins plate from the O.D. servo _ 4 scheduling valve gie the low 5. modulator 
regulator о Башан nat bore plug, | valve. Remove the outer spring retainer plate and 
spring an servo regulator valve. _ low servo modulator spring and valve from the 
12. Lift the retaining. plate off the 3-4 shuttle valve bore valve body. Remove the scheduling valve spring 
> plug. Remove. the" bore: ‘plug, 3- 4 shuttle valve and and the 2-1 scheduling valve. ` 
spring. | : 
13. With ап awl ог серік. lift the retaining clip. off the 17. With needle-nose pliers, remove the spring retainer 
1-2 accumulator valve bore plug. Remove the bore Plate from 52 N 2. е bore. Remove the 
plug, O-ring seal, spring and 1-2 accumulator spring an ACKOUL Valve 
valve. 18. Remove the retaining clip from the 2-3 shift valve 


. bore plug. Remove the bore plug, 2-3 shift valve, 


the 3-2 control valve, the shift valve spring, 





(D) Throttle Sleeve 
(Е) Preload Spring 
| (Р) Throttle Plug (1) . 


Manual Valve 


(G) Throttle Control Valve and Spin © 




















(У) Bore Plug 





[€ Spring 


(ГУ 2-3 Васкош Valve 





(H) Throttle Plunger mE | | p 
NOTES: : EU “7-7 


All Bore Plugs have : a taboed hole in the center. These plugs must be installed with the acd hole facing 
outward. Use a M4 metric screw in the tapped hole for easier plug removal. 


. @ The notch in the throttle plug faces the bottom of the throttle sleeve bore. 


| D6280-2B. 
= ‚ @ Тһе chamfered stem of the throttle control valve faces the throttle plunger. 


FiG. 62 Valve Body— Exploded View—Bores # 1-3 
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VALVE BODY - PASSENGER SIDE 
BORES #4-7 ` 


BORE 











| 


| @ Spring Retainer Plate @ Clip mE (M) Clip : 










Ом | ©лен [Om | 
ü (Е) 2-3 Capacity Modulator Valve | (Q)3-4 TV Modulator Valve and 
and Spring. | 2 Spring ы | 


NOTES: 


All Bore Plugs have a tapped hole in the center. These plugs must be installed with the tapped hole facing 
outward. Use a M4 metric screw in the tapped hole for easier plug removal. 


@ The 2-3 Capacity Modulator Valve Retainer Plate is thicker and longer than the other plates. It 
must be. installed in this slot. — | 


(2 Тһе notch іп the 3-4 plug faces the bottom of the sleeve bore. | | | | "5624328 





(бу 1-2 Shift Valve and Spring 










FIG. 63 Valve Body—Exploded View—Bores #4-7 
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VALVE BODY - PASSENGER SIDE 
BORES 48-400 







BORE BORE 7 







| . 98 49 | 
#10 


_| ®© Spring Реіаіпег Plate ее @ Retainer Plate А © Сір / 7 
Bore Plug Š (5 Bore Plug | (D Bore Plug | (М) Bore Plug I EE Е 
- (©) Spring = v (б) 3-4 Shuttle Valve and Spring | (J) O-ring Seal (1) (N) 1-2 Capacity Modulator Valve | 


and Spring : 
(б) 0.0. Servo Regulator Valve (К) 1-2 Accumulator Valve and 


Springs 
NOTES: | TE m | 
. All Bore Plugs have a tapped hole in the center. These plugs must be installed with the tapped hole facing 
. outward. Use a M4 metric screw in the tapped hole for easier plug removal. | 


( When installing the 1-2 Accumulator Valve Bore Plug into the bore, the O-ring seal must face - 
towards the outside of the valve body. E 


@ The 1-2 Accumulator Valve and valve body diameter are not the same for all models. 
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FIG. 64 Valve Body—Exploded View—Bores 78-11 


modulator valve spring, and 2-3 TV modulator 2. Install the 3-4 backout valve and spring in the valve - l 
valve. REN mE eo. - body. Insert the spring retainer plate іп the proper 
T" | | - ! ! ее 4 | " š | slot іп the valve body. | | 
. Inspect and clean the valve body as described in | БЫР x ; m КЕЛДЕН 
S On 17-01, General Му фар ы Transmission 3. Place the 2-1 scheduling valve and spring in the - 


ade : И | valve body. Install the spring retainer plate in the 
5 oe Control Valve Body—Cleaning and | bore. Install the low servo modulator valve and 
г j B e | | spring into the bore in front of the retainer plate . 
дабы | E | | that separates the scheduling valve. from the 
эретү 5 «.* | "AA modulator valve. Insert the retaining clip into the 
Before installing the control valves, lubricate the bores, POP er SOR I ne eive: body 


valves, springs and seals with clean transmission fluid. 4. Install the main pressure regulator valve, spring · 
seat, boost valve spring, main regulator’ valve ` 


Refer to Figs. 62-65 for correct assembly of all valve spring, boost valve and boost sleeve. Install the 
components. Refer to Fig. 66 for correct location of the retaining clip on the boost sleeve. · `` | 
valves in the body. Е 222225. Install spring, 1-2 capacity modulator valve, and 
1. Insert the 2-3 TV modulator valve, modulator valve . as pug in the valve body. Place retaining clip on 

spring, the 3-2 control valve, shift valve spring, and plug. . | | 


2-3 shift valve in the valve body. Insert the bore ` 


plug and from the underside of the body place the 
retaining clip in the slot on the bore plug. 


Install the 1-2 accumulator valve, and spring. 
Install the O-ring in the shallow groove of the bore 


. plug and lubricate the O-ring. Install the bore plug 
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(б) Boost Valve Spring (В) 3-2 Control Valve 
© Main Regulator Valve Spring (5) 2-3 ту Modulator Valve апа 
Spring 
‚ | (Е) Spring Seat | 


(б) Main Pressure Regulator Valve 


(К) 2-1 Scheduling Valve and Spring 





NOTES: АП Bore Plugs have а tapped hole in the center. These plugs must be installed with the tapped hole facing 
outward. Use a M4 metric screw in the tapped hole for easier plug removal. | D6283-2C 


FIG. 65 Valve Body—Exploded Views—Bores # 12-15 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


17-20-38 | ^ Automatic Overdrive Transmission ° ` | 17-20-38 





23 
BACKOUT 
“VALVE 


THROTTLE |. 
VALVE 












ORIFICE CONTROL 
|. VALVE/23 CAPACITY - 
` .MODULATOR VALVE 


1. P ае О MANUAL. ` ` 

| С) ча ve Í 9 7 "n VALVE ` 
È 8 M | | i s » I | 

3-4 SHIFT VALVE | | | ЖІК. | 


‘AND 3-4 ТУ 
MODULATOR VALVE 












OVERDRIVE SERVO 
REGULATOR VALVE 










Wr Ty, ШІ Ею ІШ Е =. - 2.3 SHIFT VALVE, 
е e=e 7-8 = 3-2 CONTROL, 


сл СІ о "s АМО 2-3 ТУ 
bog we " * . MODULATOR VAL VE 


3-4 SHUTTLE 
VALVE ` 


3-4 BACKOUT VALVE 


1 2 ACCUMULATOR .. 
"o^ VALVE 2-1 SCHEDULING : 
E VALVE/LOW SERVO 
MODULATOR 
VALVE. ` 


1-2 CAPACITY 
MODULATOR 
VALVE 


MAIN REGULATOR 
. ‘VALVE АМО PRES SUME 
BOOST VAI. VE 


L ; - | 03981 2С 
FIG. 66 Valve Locations 
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` 10. 


11. 


12. 


13. 


15. 


. 16. 
17. 
18. 


19. 


20. 


° into the.bore with the O-ring toward the outside. 


Install the retaining clip on the bore plug. 


NOTE: The 1-2 accumulator valve and valve body 
diameters are not the same for all models. 


Insert the spring, 3-4 shuttle valve, and bore plug in 
the valve body. Place retaining plate on bore plug: 


Install the O.D. servo regulator valve, spring and 
bore plug into bore. Install the bore plug by turning 
the plate into the slot of the bore plug. 


Place spring, 1-2 shift valve, and bore plug into 
valve body. Install retaining clip on bore plug. 


Insert TV limit valve and spring into valve body 
bore. Insert spring retainer plate in slot of valve 
body bore. 


Install 3-4 TV modulator valve and spring, 3-4 shift - 


valve and spring, plug and sleeve in valve body. 
Place retaining clip on sleeve. NOTE: The notch in 
the plug faces the bottom of the sleeve bore. 


Place 2-3 capacity modulator valve and spring. in 
bore. Install the-spring retainer plate that separates 
the 2-3 capacity modulator valve and orifice control 
valve. 


NOTE: The spring retainer plate is thicker and 


longer than the other four retainer plates. Insert 


orifice control valve and spring, and bore plug in ` 


front of retainer plate. Install retaining plate on 
bore plug. 


Install 2-3 backout valve, spring . and nore plug in 
valve body. Install retaining clip on bore plug. 


Install throttle plunger, throttle’ control spring, and 
. throttle control valve. 


NOTE: The chamfered stem of the throttle control 
valve faces the throttle plunger. 


Assemble the preload spring and throttle plug into 
the throttle sleeve, then load this assembly into the 
bore. Hold the sleeve into the bore and install the 


retaining clip from the opposite (unfinished) side of 


the valve body. NOTE: The notch in the throttle 
plug faces the bottom of the sleeve bore. 


Install the manual valve in the valve body bore. 
install the valve body check balls (Fig. 61). 

Note the location. of the orange ball. This ball is 
larger than the others and is not interchangeable. 
Install the pressure relief valves (Figs. 61 and 67). 


Install Alignment Pins T80L-77100-A (Fig. 67). 
Note the location of the pins. These two holes are 
smaller than the other bolt holes to assure proper 
alignment of gasket and separator plate with valve 
body. These two holes also align the valve body 
gasket and valve body assembly with the case. 


‘Use а new separator plate gasket. Slide the gasket 


. and the separator plate over the two alignment 


21. 


pins. Position the (3) reinforcement plates and 
loosely. install the (11) bolts (Fig. 69). Loosely 
install the detent spring guide bolt. (Fig. 68, This 


bolt is the same as the short valve body assembly 


to case attaching bolts). 


"Starting at the center (large) reinforcement plate 


and. working outward, tighten the eleveri 10mm 


bolts to specification (Fig. 69). Then tighten the ` 


8mm detent spring guide bolt to specification. 
Remove the Ее ріп. | 
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Pump Bushing 


Disassembly and Assembly 


1. Remove the .bushing using Bushing Remover 
T80L-77268-B or equivalent (Fig. 70). | 


2. Install the bushing.using Bushing Installer Т801- 
77268-А or equivalent (Fig. 70). 


Case Bushing. 


Disassembly and Assembly 


To remove the transmission case bushing use 
Slide Hammer T50T-100-A and Seal Remover 
TOOL-1175-AC or equivalent (Fig. 71). 


21. Position the replacement bushing on Bushing 


Installer T80L-77110-A or equivalent (Fig. 74) and 
install in the bushing bore through the front of the 
case. 


2. Thread. Slide Hammer T50T-100-A or equivalent 


into the bushing installer through the back of the 
case and install the bushing. 


Transmission 


Refer to Figs. 15, 16 and 17. 
Assembly 


1. install the No. 9 output shaft needle bearing in the 
‘transmission case. 


2. Install the bearing support, No. 7 needle Баайа | 
апа direct clutch hub т іһе-дігесі clutch.. 


3. Installthe output shaft, the ring gear and the direct 
| clutch аз ап assembly. This Чоу must be 
assembled as follows: 


a. Assemble output shaft hub to output shaft with 
retaining ring (seal rings already installed). 


b. Put No. 8 needle bearing in place-on rear of 
direct clutch cylinder. 


с. Slide output shaft into direct clutch cylinder. 


d. Attach output shaft hub to fing gear with 
retaining ring. 


4. Install the governor drive ball, the „governor 


assembly and the governor retaining ring.. 


Make sure that the face of the governor body is 
about flush with the counterweight. The cover and 
attaching screws must face forward in the case. 


5. | Install the low-reverse band. Make sure the band is 
seated on the anchor pins (View A, Fig. 73). · 


NOTE: When properly installed, the center of the 
band anchor can be seen through the servo piston 
bore (View B, Fig. 73). ` 


6. Install the center support and planetary assembly. 
Rotate the output shaft, if necessary, to align the 
planet carrier splines with the direct clutch hub 
splines. 


NOTE: The planet carrier and center support 
assembly cannot be installed unless the notch cut 
in the center support is aligned with the overdrive 
band: anchor pin (Fig. 74). 


7. Install the center support anti-clunk spring using a : 


hammer handle or wooden dowel in position 
shown in Fig. 75. | 


8. Install the center support retaining ring in position 


shown in Fig. 76. 
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FIG. 68 сера Plate Installation 


9. To determine the correct length of the servo > low- 
` reverse pin proceed as follows: ` 


a. Install the low-reverse servo piston and return 
spring. Do not install the piston cover or 
retaining ring. 


. b. Install servo selector Tool T80L- 77030-A апа 


tighten the band apply bolt on Тоо! Т801- 
77030-A to 5.6 М-т (50 in-ibs). (Fig. 77). 


c. Attach а dial indicator, TOOL-4201-C ог. 


‚ equivalent and position the indicator stem on 


the. flat portion of the piston, zero. the dial. 


indicator (Fig. 78). 


` d. Thread the bolt. out of the selector tool until the 
piston stops .against the bottom of the tool. 


e. Read the amount of piston travel on the dial. 


indicator. 





| 10. 


11. 
12. 
13.. 


14. 


15. 


| 16. 
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‚ FIG. 69 Reinforcement Plate Installation | 


> If the travel is 2.845-6.020mm (0.112-0.237 | 
inch) the piston length is within specification. 


e If the travel is not: within specification 
selective pistons are available in the 
following lengths: 


I.D. | 
1. 2.936—1 groove ` 
2. 2.989--2 grooves . 
3..3.043—3 grooves 


Length of rod measured from piston surface t to 
‘end of rod. 


Select the proper ród to bring the Servo piston 
travel within specification. 


f. Remove the servo _ selection tool and dial 
indicator. ` | 


4. Install the sérvo cover and retaining ring. 
Install the reverse clutch on the forward clutch. 


NOTE: Маке sure the No. 2 needle bearing (4х2) 
or No. 2 thrust washer (4x4) is in position. | 


Install the No. 3 needle bearing and forward clutch 
hub іп the forward clutch. 


Position the- No. 4- needle ЕВ оп the forward 
clutch hub and install the drive shell. ` 


Install the No. 5 needle paaning : and forward sun 
gear on the drive shell. E 


Install the drive shell, forward clutch and reverse. 
clutch as.an assembly. Rotate the output shaft, as ` 
necessary, to aid the engagement. of the sun gear . 
with the planetary gears. | 


Install the overdrive band. Make. ‘sure the band. 


anchor is properly positioned on the anchor pin as 


shown in Fig. 79. 


Install the overdrive servo and relairing snap ring 
(Fig. В). | 
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. 17. 


18. 


19. 


With the overdrive servo installed, inspect the 
piston and band for proper position апа 


engagement. If the band anchor апа piston are not 


properly engaged as shown in Fig. 81, remove the 
servo and reposition the band as necessary. 


Install the intermediate clutch dod components in 


‚ the following order. 


1. The pressure plate 
2. ` The clutch pack 


3. The selective steel plate 


Measure the intermediate clutch clearance using a 
depth micrometer and end-play checking Tool 
T80L-77003-A or equivalent (Fig. 82). Set the end- 


play tool across the pump case mounting. Locate 


the micrometer end-play bar and read depth. The 
depth at the intermediate clutch separator plate 


should be 41.5-41.8mm (1.634-1.646 inch) for the 


4.9L (300 СІП) EFI and 5.01 (302 СІП) EFI 
applications. Check depth again 180 degrees 
opposite and assure the average depth is within 
tolerance. 


° NOTE: Maintain a downward pressure on the 


20. 


21. 


22. 


23. 
24. 


25. 


-clutch pack while measuring depth. 


If the depth is not within tolerance, the following 


Size selective steel separator plates are available: 


0.071 
0.081 


inch—0.067..inch 
inch—0.077 inch 
0.091 inch—0.087 inch 
0.101 inch—0.097 inch 


Install the correct plate and ИЕ" the 
clearance. | 


Check transmission end-play by locating the depth 


micrometer on end-play Bar T80L-77003-A (or 


equivalent) so that depth is measured at the 


reverse clutch drum thrust face (Fig. 83). Check 


end-play 180 degrees opposite to determine 
average depth. The following chart shows the 
proper selective thrust washer for various depth 
measurements (Fig. 84). 


Install the selective washer determined in Step 20 
on the Pump as shown in Fig. 85. Use petroleum 
jelly to hold it in place. 


Install a pump alignment dowel.’ “Тһе alignment 
dowel can be fabricated by removing the head 
from a M8-1.25 bolt. Install the dowel only a few 
threads in the position shown in Fig. 86. 


Install a new pump gasket, and "О" ring. ` 


Using Slide Hammers T59L-100-B and metric 
Adaptors T80L-77103-A (or equivalent), lower the 
pump assembly into the case to the position shown 
in Fig. 87. 


Remove the alignment dowel and install the seven 
pump attaching bolts. Alternately tighten the bolts 
a few turns at a time to draw the pump into the 
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26. 


27. 
28. 


29. 


30. 


31. 
32. 


33. 


` 34. 


35. 


36. 


37. 
38. 


. 17-20-41 


case. Tighten the attaching bolts to the specified 
torque. . 


Assemble 3-4 accumulator. Install the piston (and 
spring, if so equipped). Lubricate the rubber seal 
on the cover and the top of the bore to Top cover 
installation. Install the cover. 


IMPORTANT NOTE: After assembly, the cover 
must be fully up and seated against retaining ` 
ring to avoid exposing a pressure passage. Use 
air pressure if necessary to seat cover up 


against retaining ring. 


Assemble the 2-3 accumulator. 


‘Install valve body alignment Pins T80L-77100-A (or 


equivalent) in the positions shown (Fig. 88). 


Install the valve body gasket and the valve body 


assembly over the pins. 
NOTE: Make sure the manual and throttle levers 


. are properly positioned before installing the valve - 


body attaching bolts. 


Loosely install (25) valve body attaching bolts. 


Starting at the center and working outward, tighten 
the bolts to specification (8mm socket) (Fig. 89, 


. View А). 


NOTE: Two different length bolts are used. The 
shorter bolts are used at the four front, one center . 
and three rear locations. (Fig. 89, View B). 


Remove the alignment pins and install bolts 
(short). Install the detent spring and roller 
assembly (long bolt). Tighten the bolts to 9- 11 N:m 
(80-100 in-Ibs) torque. 


Position the TV lever torsion spring against the 
separator. plate V notch (Fig. 90). This spring 
pushes the throttle lever in the direction of wide 


open throttle. 


Install the filter grommet, a new filter guste and 
the filter on the valve body. 


NOTE: If the fluid was contaminated be sure to use 
a new filter. Never attempt to clean or reuse a dirty 
filter.” 


Install the filter attaching bolts (8mm) and tighten 


to 9-14 М-т (80-120 in-Ib) torque. 


Position a new pan gasket and install the oil pan 
(10mm socket). Tighten the attaching bolts to the 
specified torque. 


Clean the mounting surface on the transmission: | 
and on the extension housing. Remove any 
sealant from the bolts and the case bolt holes. 
Position a new gasket on the transmission. Coat 
the bolts with Ford Threadlock and Sealer EOAZ- 
19544-AA (ESE-M4G204-A, Type Il) or Ford Pipe 
Sealant with : Teflon@, D8AZ-19554-A (ESG- 
M4G194-A and ESR-M18P7-A) housing bolts and 
tighten to 22-27 N-m (16-20 ft-lb). 


Install the direct driveshaft. 


Install the torque converter. Make sure the 
converter is fully seated in the pump. 
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"EN 5% BUSHING 
9508 | REMOVER 
| T80L-77268-B - 





BUSHING 
INSTALLER 
T80L-77268-A 


07220-2А 





SLIDE НАММЕВ 
. T50T-100-A 










‚ BUSHING 
INSTALLER 
T80L-77110-A 






. SLIDE HAMMER 
_ T50T-100-A 











| — = ` D7222-1A 
FIG. 71 Case Bushing Removal | | ma | 
РЕТ ae FIG. 72 Case Bushing Installation 
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СЕМТЕН 
- SUPPORT 
: МОТСН 


07224-А 

















СЕМТЕВ 
| SUPPORT 


TORQUE 


‚ WRENCH А SERVO 
| SELECTOR . - 


TOOL 
T80L-77030-A 





FIG. 75 Installing Anti-Clunk Spring 






07225-1 А 





07377-1А 


FIG. 77 Installing Servo Selector Tool 
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OVERDRIVE ` 
SERVO PISTON 


INDICATOR 
TOOL-4201-C - 
WITH BRACKETRY 


BAND . 
ANCHOR 


D7381-4A . 


BAND . 
АМСНОВ- 


07379-1А 


МОР 
СНЕСКІМС TOOL 
T80L-77003-A 
` N 





FIG. 82 Measuring Intermediate Clutch Clearance | 


м 
NOTE: USE А SCREWDRIVER 
TO HOLD THE BAND | 
IN POSITION WHILE - А / x 
INSTALLING THE SERVO. D7380-1A 





FIG. 80 Installing Overdrive Servo 
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END PLAY 
CHECKING TOOL 
7 T80L-77003-A 





THE DOWEL MUST PUMP 
BE INSTALLED IN ALIGNMENT 
‚ \ THE POSITION SHOWN. DOWEL 


CLUTCH a 
THRUST FACE 2.  D7383-1A 


= Wer a 


[ 0050-0054" | Green 
0.085"-0.080" | Natural 
[—0.10279.1067 | Red | 
"Bue — —— 


REDE NE 
| ee Sete 
[5181590 |з 
ИС БММ 

| 5 | 0.119"-0.123 


1.552"-1.568" 


CD4003-1A 





FIG. 84 Selective Thrust Washer Usage | ALIGNMENT DOWEL NOTE: 
"EE THE DOWEL MUST APPEAR 


AT THIS POSITION IN THE 

BOLT PATTERN FOR PROPER ~~ | 
ALIGNMENT OF THE BOLT | | 

HOLES AND OIL PASSAGES. | | 07385-1А 





РОМР 
THRUST 
WASHER 


ALIGNMENT PINS - 
T80L-77100-A . 


NOTE THE POSITION 
OF THE ALIGNMENT TAB 





FIG. 85 installing Selective Washer 





D7386-1A 


FIG. 88 Installing Valve Body Alignment Pins 
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TIGHTEN THE ATTACHING BOLTS TO 
9-11 Nm (80-100 IN-LB). START IN 
THE CENTER AND WORK OUTWARD. 


START TORQUING 
F WITH THIS BOLT 


INDICATES A SHORT BOLT 


INDICATES A LONGER BOLT | 


INDICATES A SPECIAL SHOULDER BOLT | 


МЕМ В 07387-28 


ТУ LEVER S 
TORSION 
SPRING 





FIG. 90 Torsion Spring Installation 
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SPECIFICATIONS 

Clutch Pack Plate Usage and Clearance | 
© ж =“ 222222 SPECFICATONS ^ 

| | CLUTCH PACK PLATE USAGE AND CLEARANCE 

FORWARD CLUTCH : 


— 









.' Selective Snap 
. Rings-Thickness | | 















5.0L (302 CID) EFI | 0.050-0.089 0.060-0.064 
i э S Sos "^ 
[| 7 | J U U U T 7 7 шше» 
eT жазатын | тшк тосаттан ШЕИ" 
*Plus a waved plate (Installed next to piston) | | М | | 
REVERSE CLUTCH 


Models with 4.9L (300 CID) EFI and ` I | . | 
5.0L (302 CID) EFI | .0.040-0. 0.060-0.064 
[ол жанаты Lo: 00] . отша 
a —=— кү 0088900: 


0.102-0.106 


0.050-0.054 
0.064-0.068 
_ 0.078-0.082 
0.092-0.096 


0.067-0.071 
0.077-0.081 
0.087-0.091 
0.097-0.101 
Low-Reverse Servo Piston Travel - 0.108-0.241 | | 

Note: Piston travel сал be adjusted:using опе of the selective servo pistons available for service. | M 

SELECTIVE SERVO PISTONS. mM | | MM 
| Redtengv | 1:0 | 


1 Groove 





*Measured from the base of the piston to the end of the rod 3 | ` 
Transmission End Play | 
Note: Transmission end play сал бе adjusted using опе of the selective thrust 


washers available for service. After measuring the depth, install the required 
thrust washer. | : 


SELECTIVE THRUST WASHER" 
Depth 


1.483-1.500 .050-0.054 | 1535-1551 2 
1.501-1.517 068-0. Yellow | ‚ 1.552-1.568. 
1.518-1.534 0.085-0.089 ` Natura 0 

“The thrust washer is located on the stator support which is attached to the back of 

the pump housing. "d : 
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CLUTCH AND BAND APPLICATION CHART ` 






Reverse 
Clutch 









| M CD4011-2F 
TORQUE CHART . | | | a | | = | 
26-37 Nem (19-27 ft-lbs 

Outer Throttle Lever to Shaft — | 
| Extension to Case . —  . | 22-27 Nem (16-20 ft-lbs) | Transmission to Engine —  . — . Í| 55-68 Nem (40-50 ft-lbs) | 
[ Governor Body to Counterweight — _ Е MN E 





Governor Body to Counterweight | 6-7 Nem (50-60 in-Ibs) | x p nu | 
A ; | | | | | Poe | E С04012-20 
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o 
“О 
m 
© 
> 
r 
о 
т 
= 
< 
о 
m 
8 
r>” 
o 


Number | НЕ Description | p Ë | 
Т50Т-10-А 2 ___ Impact Slide Hammer 


Impact Slide Hammer 


Т591-100-В 
Т581-101-В Shift Shaft Seal Remover . | Mx 
[T9898 — 

TOOL-1175-AC Front Pump Seal and Rear Case Bushing Remover | | 

TOOL-4201-C Dial Indicator with Bracketry ex 
Т821-7006-А . | Air Pressure Check Plate 

T82P-7006-C Capscrews (M6x16) for use with Air Pressure Check Plate | 


TETP-TOAYA [shit inkage ишш 771 
НА 
тв — 
ШЕСІ 
таста 


` 
. 1 š қ . ` . - 
З i Ë ` 





TOOLT000DE — 
O-Ring Pick 


D80L-77001-A 


T.V. Pressure Fitting | | 
T80L-77030-A | Servo Piston (Reverse) Selection Tool | 
T80L-77030-B ` Servo Piston Remover (Also Used for Air Pressure Checks) 


T80L-77034-A | 





Extension Housing Bushing Replacer 


T73P-77060-A __ SnaphRingPlier — — ! | | | 
T80L-77100-A x Valve Body Guide Pins (2) 7 | | | e | 


T80L-77103-A | | Front Pump Adapter Remover (2) . | 
D80L-77001-A TV Control Pressure Adapter Fitting - — | 
T80L-77110-A . Rear Case Bushing Replacer . 


T80L-77140-A 


T80L-77234-A Lip Seal Protector (Inner) 


Forward Clutch Lip Seal Protector (Inner) 





TaPTMIA — | ммм) 
“Тарта | 
ШЕСІ 
ШЕСІ | 
Te0.-7260-8 — 


T80L-77403-A 


Reverse Clutch Seal Protector (Outer) 
Reverse Clutch Seal Protector (Inner) n 


T80L-77403-B 


- . Reverse Clutch Spring Compressor Plate 5 à | To 





тесте O 
_ T86L-70002-A |. ТУ Pressure Gauge with Hose E 


CD4805-2G 
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AUTOMATIC TRANSMISSION REFILL CAPACITY — AOD AUTOMATIC TRANSMISSION 


| š MM Refill -— 
Vehicle - | | Transmission 


T : Imperial 





Е-150 — E-250, - IE FEN 5.0L (302 CID) EFI Ж 
.F-150 — F-250 (4x2) (4х4) | 4.9L (300 CID EF . . . 
“Bronco (4х4) ~ | | 


*Approximate dry capacity, includes cooler and lines. Fluid level indicator should be TT to determine actual fluid requirements and fluid ана Сһеск 
level at normal operating temperature. DO МОТ OVERFILL. 


If it is necessary to add or ре fluids, use only fluids which have been certified by the suppli as панн опе ої the Ford Motor Company specification 
shown below: 


#А00 transmissions- - Motorcraft MERCON® Multi-Purpose. Automatic Transmission Fluid, XT-2-QDX кагаз). . CD4934-2F 


е 
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VEHICLE APPLICATION 


Bronco, Е-150--Е-350, F-150—F- 350 (4x2/4x4) and 
F- Super Duty Vehicles. 


DESCRIPTION 


Noise 


Noise, defined as any unpleasant sound, may be 
described in a variety of ways such as tapping, whistling, 
buzzing, humming, clunking, or booming. You can 
associate these various descriptions of noise with a 
. probable cause. Based. on experience, 
descriptions will assist in isolating the problem and 
correcting it. Generally recognizable problem areas are 
engine, drivetrain, wind and road surface noises. Other 
less obvious areas that should be considered as noise 
problem sources are any of the problems that cause the 
vibrations described in the following Section. 


these 


Noise Acceptability 

A gear driven unit, especially a drive axle, will 
produce a certain amount of noise. Some noise is 
acceptable and may be audible at certain speeds or 
under various driving conditions: for example, tire noise 
on a newly paved blacktop road. Such noise is in no 
way detrimental to the operation of the vehicle and must 


- be considered normal. Similarly, camshaft belt whine, 


most often associated with new belts used on the 
smaller engines, will usually go away after belt break-in. 


NOTE: It is important that the rear axle noise on 
vehicles equipped with either a manual or automatic 
overdrive transmission be evaluated :іп direct drive 
rather than overdrive. ` i 


Vibration 


Vibration, technically, is a high- ВЕН trembling, 
shaking or -grounding condition, felt or heard, that is 
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constant or variable іп level and occurs during a portion ` 


of the total operating speed range. The types of 


vibrations that can be felt in the vehicle can be divided 


into three groups: 


1. Vibrations of various unbalanced Aung parts оғ. 


the vehicle. 


2. Body and frame vibrations excited by powertrain, | 


wind ог road inputs. 


3. Tip-in moans or resonance vibrations from 
stressed engine or exhaust system mounts or 
driveline flexing modes. | 


These vehicle vibrations can also be subdivided into 


those that occur at low speeds and those that are most 
noticeable at higher speeds. Since the dividing line 
between low and higher speed vibrations is not clear, 
there will be vibrations that overlap the two ranges. 


Typical Low Speed Vibrations nes than 72 
km/h or 45 mph) | 

ө Епдіпе harshness. 

e Improper driveline angles. 

e Power steering pump disturbances. - 

e` Air conditioner compressor or drive belt vibrations. 

e Take-off shudder. 

e Brake roughness or harshness. 

e Driveline roughness. 

e Clutch torsion vibration. 

e Exhaust vibration. 


e Tire roughness due. to high non- niniformity (force | 


variation). 


Typical High-Speed Vibrations Ви 72 km/h 
or 45 mph) 


e Excessive tire- wheel and drum assembly 
. imbalance. | 


e Excessive tire and wheel run-out. 

e Companion flange runout or imbalance. 
e Driveshaft imbalance noise. | 
° Ңеаг ах!е ріпіоп gear pitch line runout. 


e Galled, dirty, rusty, worn or improperly lubricated · 


driveline slip yoke splines or U-joint bearings. 
е Worn suspension шашағы 


| Harshness 


Harshness is the term commonly used to describe 
the ride quality of the vehicle. Hard ride or harshness is 
usually caused. by the tires or. Suspension Seem 
namely: 


_® Over-inflated, . . wrorig size ог wrong type ire 


installed on the vehicle. | 
е Suspension not sufficiently lubricated. 
e Worn suspension components. 


е Suspension components installed with preload on 
'. pivot points, bearings and bushings. - 


. « Units equipped with tires not specified by the 
manufacturer. 
different ride qualities to vehicle.) | 


e Bent or bound-up shock absorbers. cC 
e Heavy-duty components installed on vehicle. 
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e. Improper installation of body or cab mounts 
(ground outs). 


Other vehicle ride motions may be summarized as 
follows: | 


e Vehicle Bounce—The vertical motion of a vehicle 
.. on its suspension system, front and rear in phase. 
A low qun “float, "ап intermediate frequency 
. "kick. “ A 


‚. Vehicle Pitch —The КРИТИК vertical motion of 


the front and rear of the vehicle. A flat ride would 
be considered the opposite of a pitch ride. 


e Vehicle Roll—The side-to-side rotation of the 
vehicle body about the front and rear axles. 


DIAGNOSIS AND TESTING 


Noise, vibration, and harshness (N.V.H.) usually 
occurs in four areas: tires, engine accessories, 
suspension and drive. line. 


It is important, therefore, that an N.V.H. problem be 
isolated into its specific area as soon as possible. The 
easiest and quickest way to do this, is to perform a 
thorough road test if a visual inspection does not readily ` 
pinpoint the problem. After performing the Road Test 
Check, isolate the probable cause of the condition using 
the Road Test Diagnosis Chart. Use the appropriate 


.diagnostic procedure chart and/or guide to determine 


the. area of investigation. 


. Road Test Diagnostic Guidelines 


Some hints on performing a road test for the 


` diagnosis of NVH complaints. 


A very useful first step in the road test is a neutral 


‚ engine run up (МЕҢИ) test. It identifies engine related 
vibrations and helps in sorting out vibrations that are 


found in the road test. 


If the vehicle is equipped with a tachometer, it can be 
used. Otherwise, a tach should be connected. A tach is | 
absolutely necessary in both the NERU test and the 
road test. 


Locate the vehicle away from other vehicles and 
walls which may reflect sound: differently- than a road 
reflects sound. Put the vehicle in:neutral (an automatic 
transmission may be tested in Park) and do not set the 
parking brake or press on the service brake since these 
are not engaged in a road test. Pressing on the service 
brake puts forces into. the. brake and clutch pedal 
support and into the firewall that are not present in 
driving. A similar situation arises with the parking brake. 


Run the engine up from idle to approximately 400 rpm 
and note any moans, vibrations, noises, etc and the rpm . 
at which they occur. Sometimes it is possible to "tune 
in" on these by running up and down in rpm and to ` 
determine a precise rpm at which they occur, in other- 
cases they will fall over a broad range .of rpm. This 


. establishes a baseline against which driving vibrations 


can be measured. 


If you suspect that the exhaust system is vibrating, | 
attach a ring of keys or something similar to the tailpipe 
and listen for the rattling of the keys as the engine is run 
ир and down. Sometimes it is very clear with just this: 
simple -test that the exhaust system is responsible. 


When conducting the road test refer to the results of 
the NERU test to sort out vibrations and noises caused 


` by the engine from those caused by the transmission, 


driveshaft or axle. If a vibration or noise occurs at a 
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particular speed, try operating.in another gear at the 
same speed. This changes the engine rpm and helps to 
sort out engine induced vibrations and noises. № it 
occurs at a particular rpm, use different gears to test at 
the same rpm at different speeds. 


If the vehicle has an automatic transmission, a drive 
engine run up test (DERU) can be conducted. In this 
case both the parking brake and service brake should 
be set and care should be taken to perform the test with 
enough space ahead of the vehicle to eliminate the 
possibility of an accident should the vehicle 
unintentionally lurch forward. Put the transmission in 
Drive and run the engine up and down between idle and 
approximately 2000 rpm and note the nature of any 
vibrations and noises and the rpm. This test is 
particularly good for exciting the exhaust system and 


hanging SONS on the tappe to serve as a "telltale" is | 


useful. 


The NERU test takes only a minute or two and 
represents time well spent in testing. 


The road is an important factor in the road test and a 
smooth asphalt road thàt allows driving over a range of 
speeds is best. The brushed concrete road surface 
. found on many expressways and the coarse aggregate 
sometimes found in asphaltic concrete can mask many 
vehicle noises and make diagnosis difficult. 


If the customer complains of a noise or vibration ona 
particular road and only on a particular road, the source 
of the problem may be the road surface. If possible, try 
to test on the same type of. surface. This is the only 
case where a smooth asphalt road may not be the best. 


Check and set tire pressure. Unlock the front hubs 
and back up approximately 20 feet to ensure hub 


disengagement if the vehicle is a 4x4. Remove the ` 
cross bows of the roof rack if the vehicle has this option. 


(The Bronco I! roof rack produces a whining noise that 
interferes with NVH diagnoses.) A tachometer should 
be used as noted above. Note the fuel level. Some 
vehicles change in their response to various excitations 
when the, fuel level changes. ІТ the customer mentions 
that the problem does not occur all the time, this might 
be a factor. 


Try to duplicate the conan described Бу the . 


customer, particularly the speed and throttle operation. 
It is not uncommon to find problems which the customer 
didn't notice so it is important to identify the pene 
causing the complaint. 


When diagnosing driveline NVH complaints, the - 


following procedure is useful. · 


Find the speed where the problem is most severe. 
Then accelerate gently through this speed to a few mph 
above it and then coast back down a few mph below it 
and note if the problem changes character when driving 
through or coasting down. Repeat this if necessary to 
get a feeling for the behavior. Then drive about five mph 
above the speed, put the transmission in neutral and 
coast down. Note any change in behavior. Try 
"floating" the driveline by backing off ever so slightly on 
the throttle at the problem speed. The idea is to unload 
the axle gears and the universal joints as much as 
possible. This is a difficult test to master and sometimes 
it helps to test on a slight downgrade so that gravity is 
counteracting the aerodynamic drag. The throttle should 
be operated in much the same way it is operated when 
shifting out of gear without using the clutch. In that case, 
the throttle is used to unload the transmission gears; 
here it is used to unload the driveline in general. 


If the problem dnos not change; in all these modes of 
operation, the cause may well be driveline imbalance 


since the imbalance is not changed by the mode. 


If there is a distinct change in the character or . 
intensity between the. drive and coast modes of 
operation the problem is most likely not imbalance but is 
most likely due to the axle or the universal joints since 
they are sensitive to the load on the driveline. (The axle 
pinion gear teeth are machined on two separate 


. machines. One machine does the drive side of the 


teeth, another does the coast side. Hence there can be 
a great difference in performance between driving and 
coasting in gear.) If the noise and/or vibration goes 
away when the driveline is "floated" or when coasting 
through the speed in neutral, the diagnosis is. 
strengthened. Imbalance does not go away in a neutral 
coast but axle and joint problems may. 


One way to "calibrate"" yourself to the symptoms of ` 
imbalance is to take a similar vehicle which does not 
have the symptoms and to intentionally imbalance the 
driveline by putting a hose clamp on the driveshaft. This - 
gives you a feel for imbalance. Unfortunately, there is no 
easy way to simulate other sources of problems. 


After a road test, but only after a road test, it is 
sometimes useful to do a similar test on a hoist. (Use an 
axle hoist, not a frame hoist. An axle hoist will not 
change the driveline angles. If only a frame hoist is 
available, short axle stands. should be used.) Elevate . 
the rear wheels slightly, check to make sure that both 


are turning, and run the engine up with the vehicle in 


gear. Explore the speed range of interest using the 
drive/cruise/coast/float tests as. previously described 
above. A coast down in neutral should also be 
conducted. If the vehicle is free of vibration when 
operating at a steady indicated speed and behaves very 
differently in drive and coast, an axle problem is likely. 


Note, however, that a test on the hoist may produce 
different vibrations and noises than a road test because 
of the effect of the: hoist on the rear axle. It is not 
unusual to find vibrations on the hoist that were not 
found in the road test and many times these may be 
ignored. If the problem that was found on the road can 
be duplicated on the hoist, a great deal of time can be 
saved by doing experiments on the hoist. | 


N.V.H. Tests and Operations 


A gradual appearance of the problem indicates a 
deterioration of a component, such as tires, U-joints, an 
accessory drive belt, or a wheel bearing. 


A sudden appearance of the problem could indicate a 
lost wheel balance weight or lost driveshaft balance 
weight. | 


NOTE: Information gained from the problem description 
should never be used in place of facts gained from. 
diagnosis, nor should it be used in an attempted short ` 
cut fix. In the long run, time will be saved by adhering to 


the diagnostic procedures shown in this Section. 


Diagnosis 


Use the four diagnosis guides in this Section to 
identify the Noise, Vibration or Harshness condition. 
When the condition is isolated, refer to the appropriate 
portion of Testing in this Section. 
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Testing | 


| Vehicle Vibration Analysis Procedure ` 
1. Problem Definition: | 
а; Ask. customer to explain the problem: 


b “Neutral ` engine runup. Run engine up. to 
‚.. problem RPM so any engine accessory 
i4 problem сап be eliminated. — 


.".c;: Ride in vehicle and experience the vibration 


. *: described by owner (with owner if possible). 
22: Мое speed апа Suspect wheel postion. | 


2. И) Checks: 
a. Tire Matching—Tire size and type match. 
: b. Inflation Pressure—Correct inflation pressure. 


a ө, Appearance—Check for wear and condition of " 


tires and wheels. 


.. d. Rim Centering—Check that, tire beads are 
properly seated. | Р 


з. Tire Runout. Check on Vehicle: 


га. -Runout ao to dynamic balanċe ЕЯ? 
below. E 


'b. "Excessive: нса НЫ to match mounting. 


procedure. 


| С: High runout still акага ыды to wheel stud . 


4, runout eee Өр 7 under High Speed 
Shake). ` 


d. Replace high. runout. wheels, or tires when . 


required—Go to b paanga check 
below. À ! 


4. Dynamic Balance: 


Mark a. wheel stud and the corresponding position on 
the rim to ensure that the assembly can be replaced on 
the vehicle: in its original position. Do not remove 


existing balance weights. If:rebalance only requires 1/2 


oz. or less on either .flange, the problem is not 
imbalance; proceed to ride test. 


If problem is balance, rebalance and contiriue to road | 


test. 


Never add more than 5 oz. of weight per flange on а. 


‚ Ford Light Truck tire. If more weight is required: 


-а. Spin the assembly on the balancer in static 
! mode. 


.b. Mark the location and amount of weight 


required on the sidewall. По not valance 


“assembly. 


с. Remove assembly from the balancer, deflate 
. - and rotate tire halfway around (180 degrees) 
as in matching for runout. 


.d. Reinflate, replace оп balancer and cd a 


second time in static mode. 


е. Mark location and: amount oF wed required 


on sidewall. 


‘f. If your two marks are within 4 inches of éach - | 
x other, it is the tire that is the major contributor ' 
у ‘imbalance. (The marks followed’ the - tire 


when it was rotated.) Replace tire. 
g. If your two marks are within 4 inches of being 


^ * "opposite each other on the tire, then the wheel : 


is out of balance. Replace wheel. - 
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h. If.the two marks are neither. opposite пог 
. together, then the :аѕѕетЫу can be match 
. mounted for static balance. Refer to match 
mounting - procedure. 


5. Road Test | 
а. Problem eliminated—Stop. ` 
.b. Vibration is still. present check: 
' A Brake drum imbalance 
.. Engine or transmission mounts | 
. Excessive drive shaft runout or imbalance. 
Improper pinion angle 
Faulty universal joints | 
Worn or damaged wheel bearings 
Brake rotor imbalance — - 
High-Speed Shake 


This is a low-frequency, high- өкілінде. visible 
vibration felt in floor pan, seats.and steering column at 
speeds above 72 km/h (45 mph), and may be visible in 
front end sheet metal. The cause is.usually found in the 
wheel/tire/rotor/drum/axle area, arising from | 
imbalance, run-out, bearing. play, tire irregularities; etc. 
Visible sheet metal shake, though usually just another 
symptom of wheel-and-tire problems, may be indicative 


of improper tightening or adjustment of sheet metal ^ 


mounting hardware. This condition, in conjunction with 
aerodynamic buffeting forces in some vehicles, 


especially trucks, can be a primary source of shake. [EN 
^ such shake is observed, inspection апа ‘tightening of 
sheet metal mountings тау. correct the problem.. 


. 1. , After verifying the shake condition on the road test 


Мм 


(at least 10 miles to remove flat spots from nylon 


cord tires), promptly raise the vehicle on a twin- . 


post hoist or axle jack stands so that the tires do | 
not develop flat spots while cooling off. Inspect 


7. tires for extreme wear or damage, or irregularities 


such as cupping or flat spots (see Fig. 1). If found, 
` check the suspension components for 
misalignment, abnormal wear, or damage that may 


have contributed to the. tire problems. Correct any / 


suspension ронем апа pace the дылы; 
tires. 


2. Spin the front wheels by Hand (rear wheels on 


front-wheel-drive models): to check for wheel 
bearing roughness: Also check for end play. If 

_ bearings are loose or rough, adjust or replace and 

` lubricate as necessary. On 4 x 4 models equipped 
with locking front hubs, unlocking the hubs will free 
wheels for bearing checks. Without unlockable 
hubs, removal of the hub’ cover: is necessary to 
disengage the axle shafts. | 


3. Spin the non- -driving wheels at low speed with a 

wheel balance spinner, observing for visible 

. wheel/tire run-out. If run-out is evident, proceed to 

 wheel/tire run-out checks, Steps 8 and 9. If run-out 

is not evident, balance the non-driving wheels and 

proceed to Step 4. Front wheels on 4 x 4's, if 

. equipped with locking hubs, can be spun with hubs 

=. unlocked, or engine- -driven | with front. drive 
° engaged, for run- -out checks. | 


4. With drive train engaged, carefully accelerate the 


drive wheels until shake is felt. Without road load, 
the shake тау be aggravated, . and become 
extreme at lower speeds than observed in the road 
test. Accelerate up to the road test speed if 
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necessary to bring out the shake. For 4 x 4's, гип. 


the test with front drive both engaged and 
disengaged, and note any difference. If shake 
appears, proceed to: Step 5. If little or no shake is 


evident and. a. front-wheel condition has been. 


found and corrected, repeat the road test to see if 


the problem still exists. If it does, check wheel/tire 


run-out (Steps 8 and 9). 


If-shake is evident on the hoist run-up, mark the 
positions of the drive wheels relative to the wheel 
studs. Remove the wheels, secure the brake 
drums, if so equipped, by installing all lug nuts (if 
one piece cone style), reversed, and repeat the 
run-up to road speed. If shake is eliminated, the 
problem is probably wheel imbalance or run-out. 
Before proceeding to run-out checks, verify that 
rear axle shaft run-out is within limits (Step 7). 


. _ If vibration is evident with the rear wheels off, 


remove the brake drums and repeat the road- 
speed run-up. If the shake is gone, brake drum 
imbalance or run-out is indicated, but brake run-out 
may be caused by axle run-out, which should be 
checked (Step 7). Check brake drum balance on a 
bubble-type static balancer, and replace or 
machine out-of- balance drums. If loss of balance 
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weight is evident, and re- -balancing is warranted, | 
refer to brake drum balancing in this Section. If 
shake persists in the drums-off test, refer to 
Driveline Vibration in this Section under testing. ` 


Remove brake drums, if not already removed, to 7 
expose the axle shaft flange. Indicate the flange: 
face lateral run-out. (Fig. 2), the drum/rotor pilot 
radial run-out (Fig. 3), and the wheel bolt circle 
radial run-out (Fig. 4). (Read each wheel bolt in 
turn with a broad-foot indicator as close to the axle 
flange as possible, being .careful not to jar the 


indicator out of position from one reading to the ` gne 


next. Note the highest and lowest readings.) 


.. Compare total indicator readings (T. I.R.'s) with the. . 
runout. | 


Ҥ апу гип- out value exceeds specification limit, "x 
. replace the axle shaft or hub. Check for radial play 


in rear axle bearings, or evidence of roller damage: 
to bearing inner race surfaces on the axle shafts. 


Replace axle shaft if bearing journal is Saeed ЖТ, | 


Replace bearings if loose or rough. 


Re-install driving wheels and tires in angina | 
positions. Check all wheels for total radial and. ` 
lateral tire run-out, using Rotunda Gauge 007-. 


00014, or equivalent, as illustrated іп :Рід. 5. If. | 
Diagnosis Guides | btw ^ | 5 "T" ЕЙ 


BLEU _ ROAD TEST DIAGNOSIS u | | EMT I 
Possible Source | Refer to (Procedure) | Е 


| High-Speed Shake. | 


Visible shake іп floor рап, seats, Wheel/tire/axle/brake imbalance с or 
steering column and/or front end ` run-out. ` 

sheet metal at highway speed, 72 ` 

km/h (45 mph) and up. 





Driveline or drive axle imbalance or 
run-out. 


Engine mounts grounded. 
-Exhaust system bound-up. 














Vibration felt or heard at highway Driveline Vibration. ' 
speed, 72 km/h (45 mph) and up. mE : | 
Evident at steady speed, ог under 


light acceleration or deceleration. 










..| Tip-In Moan, Step #3.. 
. | Tip-In Moan, Step #4. 






Shudder or rumble on heavy 
‘acceleration or deceleration, 
0-72 km/h (45 mph). 







‘Incorrect driveline angle(s). Driveline Angles Check. 





Moaning noise, and possible belt Engine or exhaust mounts bound up, ` Tip-In Moan.. 
vibrations, on light acceleration or powertrain components grounding, or |: | 
deceleration between 40 апа 104 ` undamped powertrain resonance. 


Km/h (25-65 mph). ` Pu S лы c E 


Engine-rpm-related vibration or noise | Engine accessory drive or mount not Engine Accessory Vibration. 
that disappears іп Neutral-Coast - | properly adjusted or tightened, пос. ау | 

drive mode, and appears in standstill | running true, or accessory 

engine run-up at specific rpm. malfunction. | 










Drive axle gear or bearing wear, 
damage or improper adjustment. 









Various hums, howls, whines or 
knocking noises that vary in intensity 
and pitch with road speed, and may 
or may not respond to, drive mode 
changes. 


| Drive Axle- Noise: 





| Low frequency booming noise ог 
pressure felt in ear drums, which 
occurs at or just above idle. 


Engine or exhaust mounts bound-up. | Tip-In Moan, Steps: #3 and #4. . 
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GENERAL NOISE DIAGNOSTIC PROCEDURE . 


e Noise is the same on drive or coast. 
| rad | : e Tire noise 


@ Front wheel bearing noise 


| © Noise manges with type of road surface. 


ө Noise tone lowers as vehicle speed is ө Tire noise 


Омеео: 


ө Similar noise is produced with vehicle 
standing and driving. 


ө Noise most pronounced оп tums. | 


ө Drive noise, coast noise, or float noise. 


ө: Clunk on acceleration or deceleration. 


backlash 


e Transmission bácidash | 


"either is over 1mm (.040 inch), check the wheel rim 


run-out, radial and lateral (Fig. 5). If either 1mm 
.(.040 inch), replace the wheel and re-check run- 


` out. If the rim is within limits, locate and mark the | 


low point of rim radial run-out. 


9. Ifrim run-outs are within limits and total lateral (tire) 
run-out is over 1mm (.040 inch), replace the tire. If 
total tire radial run-out is more than 1mm (.040 

inch), mark the highest point of the tread, 
dismount, re-index and remount the tire with the 

. high point aligned with the low point of the wheel. 
Re-check radial tread run-out, and if still more than 
. 4mm (.040 inch), replace the tire and re-check run- 
outs, re-indexing as necessary to bring СЫ run- 
out within limits. . 


NOTE: When remounting tires, to assure accurate | 


centering, use plenty of rubber lubricant on rim апа tire 
bead, over-inflate to seat the bead (as recommended by 
tire manufacturer), then: bleed pressure down to 
pressure noted on Specification label. 


10. Balance all wheels not previously balanced, using» 


' on-vehicle balancing equipment if available. Road 
test the vehicle. № the B has not been 
‚ eliminated, proceed to Step 11. 


11. Substitute a known- -good set of wheels and tires, | 


апа road test. If shake is gone, the problem was 

probably caused by tire force variation, resulting 
from non-uniform tire construction. Re-install the 
original tire/wheel assemblies one-by-one, road 
. testing at each step; until the worn or damaged 
tire(s) is identified. Replace tire(s) as necessary 
and retest. If shake persists with substitute wheels, 
-refer to Driveline Vibration. in this Section under 
9509, | 


ө Road noise 


e Road noise 


| € Engine noise 


e Wheel bearings - 
e Ring and pinion gear 


ө inoperative throttle damper ! 
ө Excessive differential gear backlash € Worn driveshaft U-joints ` 
e Excessive ring and pinion gear 





. POSSIBLE SOURCE . 


e Pinion Bearings . 
ө Rear wheel bearings 


ө Tire noise 


e Driveline noise 


e. Transmission noise 


e Differential side gears and pinion _ 


‚ € Axle shaft surface finish at 
bearing bore 
e Loose engine mounts 


e Worn driveshaft slip yoke splines 
€ Loose suspension components |. 
e Sticking slip yoke 


CF3393-2E 


Match Mounting Tires 


Match mounting is a technique used to reduce radial ог. . 
lateral tire runouts оп tire and wheel assemblies. ` 
Excessive runout is a-source of ride complaints and 


‘match mounting can be used to minimize the dole: 


There are two ways to use match. mounting: ` 
positioning of the tire on the wheel; and 2. positioning | 
the wheel on the hub. | 


| 1. Measure the total indicated runout on the center of 


the tire tread rib, and record it. Mark the tire and 
rim at the center of the tread rib, and record the 
reading. Mark the.tire.at the location of the valve · 
stem for reference. ` 


2.. Break down the tire and remount it 180 degrees on 
the rim so that the valve stem reference mark is 
opposite of the valve stem on the wheel. | 


3. Reinflate the tire and measure the total indicated ` 
"^ runout, and again mark the high spot. 


4. Mf the runout is reduced to acceptable guidelines 


the tire is ready to be put back into service. If the 
runout is still excessive, one of the following stéps 
. must be performed: 


e If the'high spot is within 4 inches of the first high 
spot on the tire, and is still outside; of guidelines, 
replace the tire. 2% 


e If the high spot is within 4 inches. of the first high 
spot on the wheel, the wheel may be out of 
tolerance, check the wheel for runout. 


e If the high spot is not within 4 inches of either 
original high spot of the tire and rim, then draw 
an arrow from the second high spot to the first 
high spot (in the shortest direction) and rotate 
the tire on the rim 90 degrees in that direction. 
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` € Grille Whistle 
e Trim Moulding - 
e Roof Tip Luggage Rack 









e Gear Ном апа Whine 
— Inspect. Gear Set 
— Check Gear Set Backlash 














ө Chuckle Noise | 
‚ — Differential Gear Clearance 





* Knock Noise 
— Gear Tooth Mutilation 
— Ring Gear Bolts | 







e Clunk Noise | 
— Total Axle Backlash | 
— Worn Driveshaft U-joints 
— Loose or Broken Engine Mounts 












ө Bearing Noise 
— Pinion Bearing - 

— Wheel Bearing 

— Differential Thrust Washer 









- e Tires. ` 
- € Driveline Angle 
@ Universal Joint 





ө Drive Pinon Seal 
ө Drive Pinion Nut 
е Axle Cover Gasket 
ө Axle Shaft Seals 


® | Broken Axle Shaft 
e Broken Pinion Stem 
e Broken Welds - 


This will normally reduce the runout to an 
acceptable level. 


In the majority of cases, 1һе first 180 degrees turn of the 
tire will either fix the problem or indicate which item to 
replace. 


Tip-In Moan t 


A moaning noise, possibly accompanied by a | felt 
vibration, under light to medium acceleration between 
40-104 km/h (25 and .65. mph); usually indicates а 


grounding ог bound-up condition of power train 
component or exhaust system mounts. Another 


DIAGNOSIS GUIDE | 


| Non-Axle Noises | 


Noise Conditions | 


| Vibration Conditions 












айдарына Conditions | 


inoperative Conditions ` 


. € Exhaust 
e Tires 
e After Market Add Ons. 
Running Boards, Grounding Body to Frame, 
Antennas, Visors, Bug Deflectors, etc. 


— Check Ring Gear Run-out 
— Check Bearing Preload 






— Mutilated Gear Teeth 


— Axle Shaft End Play 


. — Worn Driveshaft Slip Yoke Splines... ` 
— Axle Shaft Spline Fit | 
— Inoperative Throttle Damper 


— Limited-Slip Operation 
— Click on Engagement 


ө Axle ‚ Shaft 
ө Drive Pinion Stem and Flange: 
ө Wheel Nuts 


ө Casting Porosity (Holes in Casting) 
ө Weld Leaks 
ө Axle Vent and/or Hose 


e Wheel Bearing 

e Axle Lock-Up 

e Broken End Yoke 
e Broken U-Joint 

е Broken Gear Teeth . 


CF3392-2F 
possible cause is a resonance condition at the natural 


vibration frequency of the engine. This type of vibration 
will usually peak at a specific engine speed (RPM) апа 


. degree of acceleration (throttle setting) at that speed. 


1. Check air cleaner for proper installation of base 
. . gasket, lid, element and air inlet duct assembly. If 
. damaged gaskets, or improper duct alignment or 
tightening of attaching nuts and bolts are evident, 
correct the condition and road test. If moan 
persists, proceed to Step 2. — | | 


‚ 2. To check for powertrain resonance, loosen all - 


converter or clutch housing-to-engine attaching 
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REAR AXLE DIAGNOSIS CHART 








e Excessive rear axle noise. 

























| € Loud “clunk” in the driveshaft when | e Driveshaft 


shifting from reverse to forward. ” 























ө Limited-slip axle does not work in 
snow, mud or on ісе. 


e Differential 










e On turns, the rear axle hasa | ө Lubricant 
chattering noise (Limited-slip or 
Traction-Lok axles only). Slight 
chatter noise on slow turns after — 
extended highway driving is 
considered acceptable.and has no 
detrimental effect on the locking 
axle functions. |Ң | | ( | 





e Differential 


CUPPED OR 
DISHED 
. TREADS 





ЖЫ Е3396-18 
FIG. 1 Worn or Damaged Tires 


bolts 3/4 turn and road test. Re-tighten bolts after 
test. If moan persists, proceed to Step 3. 


3. Neutralize engine mounts by loosening them (Fig. 
6) and, with engine running, shifting transmission 
from Neutral to Drive and back to Neutral. With 
manual transmission, load engine by slipping 

~ Clutch in gear. Re-tighten mounts and road test. If 
moan persists, proceed to Step 4. | 


4.  Neutralize the exhaust system to relieve strain on 
mounts which may be sufficiently bound up to 
transmit vibration as if grounded. First, be sure the 

. System is warmed up to normal operating 

. temperature, as thermal expansion could. be the 
cause of a strain problem. Loosen all hanger 
attachments and flange joints. Reposition the | 
hangers until they hang free and straight (see Fig. 


~ CONDITION | . POSSIBLE SOURCE | RESOLUTION | 


e Differential carrier  . 


e Rear axle shaft or carrier 




















ө Road test vehicle to assure 
problem is rear axle noise rather 
than other system noise. Refer to 
General Diagnostic Procedure. 
Service and replace parts as 
required. 


e Raise vehicle, rotate driveshaft by 
hand to isolate problem as 
driveshaft or rear axle problem. 
Service or replace as required. 
















e Inspect and service as necessary. 


| € Perform Traction-Lok Differential 
Operation Check. (Refer to Section 
15-01, General Driving Axle and ` 
Driveshaft Service.) Service as 
required. е А 









e Road test vehicle. Drive vehicle in 
tight circles, five clockwise and five | 
counterclockwise. If chatter is still — 
evident, flush, replace lubricant 

‚ With the required limited-slip — | 
lubricant. | 















e 


e Remove differential, service as 
required. ` des | 
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Flange Drum/Rotor Wheel Bolt 
баршы ad Pilot Radial | Circle Radial 










| 0.13mm 0.8mm 013тт 

(0.005 inch) | (0.003 inch) | (0.005 inch) | 
"E 0.13mm 0.10mm 0.36mm 

eee (0.005 inch) | (0.004 inch) | (0.014 inch) 


| СЕЗ397ЛЕ 
FLANGE FACE LATERAL RUN-OUT 


FIG. 2 Flange Face Lateral Run-out ` 


‚ 7). Then with engine running, shift transmission 
from Neutral to Drive and back to Neutral (or load . 
engine with clutch), and re-tighten all hanger 
clamps and flanges (tighten the manifold to 
exhaust flange joint last). Verify adequate 
clearance to prevent grounding at any point in the 


. System. Road test the vehicle and if moan persists, 
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refer to Engine Accessory Vibration in this Section | 


under Testing. 


Driveline Vibration 


This is a higher-frequency, магаре vibration . 


than high-speed shake, directly related to road speed, 


and usuálly more noticeable at higher road speeds, 72. 


. km/h (45 mph) and up. It is felt in the floor pan or heard 
as a rumble, hum or boom. It can exist in all. drive 
modes, but may vary somewhat in acceleration, 
deceleration, float or coast modes. If the vibration is 


deceleration, especially at lower speeds, driveline 


. angles should be checked. A driveline vibration can ` 


sometimes be duplicated with the axle supported on a 
hoist or jack stands; through light brake application 
while accelerating and decelerating, to simulate road 
load resistance, may be necessary to bring it out. 


For driveline vibration diagnosis and testing : 


procedures, refer to Section 15- 60, General Driveshaft 
Service. 


Driveline Angle Check 


A shuddering feel or audible rumble at speeds up to 
72 km/h (45 mph), most pronounced under heavy 


acceleration or deceleration and reduced or eliminated . 


in float or neutral-Coast modes, usually indicates 
incorrect driveline angle, between driveshaft and rear 
axle pinion. Another possible cause is poor seating, 
tight or bound up U-joint trunnion or off-center mounting 
of U-joints. Driveline angularity is controlled by ride 
(spring) height, suspension control arm geometry or 
axle-to-spring shims in leaf spring applications, and 
center bearing alignment in two-piece shafts (truck). 
Whether incorrect angle effects are more pronounced 
under acceleration, or deceleration, depends on 
whether ride height or pinion angle deviations from 
specification are plus or minus. The condition usually 
cannot be duplicated on the hoist because considerable 
road load torque resistance is required to bring it out. 


For driveline angle checking procedures, refer to 
Section 15-60, General Driveshaft Service. 


Engine Accessory Vibration . 


A noise or vibration that occurs at different road 
speeds in different gears, but always at the same 
engine rpm, probably originates in an -епдіпе- -driven 
accessory. This type of vibration will disappear in 
neutral-coast drive mode, and can be duplicated in an 
engine run-up to the problem speed with the vehicle 
standing still. It may be caused by a loose, worn or 
damaged drive belt, a damaged, worn or untrue drive 
pulley, improperly aligned or tightened accessory 
mounting brackets or hardware, or worn, damaged, or 
out-of-true conditions in an accessory itself. 


1. Run- -up engine to the problem rpm observed in the 
‚ road test, with vehicle stationary. № vibration is not 
evident, perform stall test in Drive with brakes 
locked (or load engine by slipping clutch in gear 
with: manual transmission). If condition. appears 
under load, see Tip-In Moan procedure. If condition 
appears оп no-load test, proceed to Step 2. 


CAUTION: Load tests must be of short duration to ` 


minimize torque converter or clutch overheating. If 
vibration does not appear under load, a more 
careful road test may suggest driveline vibration as 
the real problem. 


2. With engine stopped, inspect all engine accessory 
drive belts and pulleys for wear or damage, and 
check belt tension, using Tool T63L-8620-A or 
equivalent (Fig. 8). Check all accessory mounting 
brackets and adjusting hardware for proper 
alignment and tightness. Replace worn. or 


damaged drive components, correct belt tension ` ` 


and tighten mounting hardware to specification. 
Start engine and run-up to the problem speed. If 
^ vibration or noise persists, proceed to Step 3. 


: ; : 22. With engine ішіп , visually check all’ accesso 
particularly responsive to heavy acceleration or = g 9 y ry 


drive belts and pulleys for misalignment, run-out or ` 
irregular motion. Replace any pulley with run-out in 
. excess of 3mm (1/8 inch). A belt that is seen to 
ride up and down in a pulley groove indicates a 
variable-width condition, either in the belt or in the 
pulley. If it only happens on one pulley, replace the 
pulley. Otherwise, replace the belt. When all 
accessory drives run true at idle, run engine up to 
. the problem speed and look for belt whip. If 
observed, adjust the belt tension to specification 
and re-check. If whip persists, replace belt. If no 
fault is found in the engine accessory drive system, 
ды accessories themselves must ре checked. See 
tep 4. 


4. A noisy рав сап often Бе identified by 


probing with a stethoscope-type device while the 
engine is running at the problem speed. Removing ` 
the belt driving the suspect component will usually 
confirm the identification. If the problem source 
cannot be pinpointed by probing, a process of 
elimination is necessary. Remove accessory drive 
belts one at a time, checking for noise or vibration 
at the problem speed. When the condition 
disappears or diminishes, try a new belt on the 
" component thus identified, since the belt 
construction irregularities may be present which 
won't show up on inspection. If belt changing 
doesn't help, repair or replace the noisy 
component. If the problem is found in the fan/ 
water pump area, re-check for vibration with the 
fan removed, and if the condition improves, check 
the fan mounting surfaces for nicks or foreign 
matter that could cause fan run-out. | 


If the source of the condition is not found т the 
engine accessory system, or corrected by the Tip- 
In Moan procedures, an imbalance condition in 
basic components is possible, though unlikely. 
These include crankshaft, vibration damper, 
flywheel or flexplate, and clutch or torque 
converter. | 


NOTE: Be sure the vibration condition observed in no- ` 
load testing occurs at the same engine speed registered ` 
on the tachometer during the road test. All engines have 
natural vibration frequencies which are evident at no- 
load, but no problem on the road. | 


Drive Axle Noise | 


1. Gear noise is the typical "howling" or "whining" 
of the ring gear and pinion due to an improper gear 
pattern, gear damage, or improper bearing preload. 

"It can occur at various speeds and driving 
conditions, or it can be continuous. 


2. Chuckle is a particular rattling noise that sounds 
like a stick against the spokes of a spinning bicycle 
wheel. It occurs while decelerating from 
approximately 64 km/h (40 mph) and usually can 
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5 Radial and Lateral Run-out 


be heard all the way to a stop. The frequency 


varies with the speed of the vehicle. 


Knock is very similar to chuckle; though it may be : 


louder and occurs on acceleration or deceleration. 


. The teardown will disclose what has to be 


corrected. 


Clunk may be a metallic noise heard when the 
automatic transmission is engaged in Reverse or 
Drive, or it may occur when throttle is applied or 
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G. 8 Checking Drive Belt Tension. 
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NEUTRALIZING ENGINE MOUNTS ` 


F3410-1B - 





released. It is caused by backlash somewhere in 


the driveline; it is "Че" or heard in the axle. 
Noise | | P | 


Bearing malfunctions normally. will be obvious at 
disassembly (Fig. 12). As noted earlier, pinion 


- bearings make.a high pitched, whistling’ noise, 


usually at all speeds. However, if there is only one 
pinion bearing that is malfunctioning, the noise may 
vary in different driving phases. = 


Pinion bearings аге frequently replaced 


Я unnecessarily when correcting gear noise. 
. They should not be replaced unless they are 
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actually scored ог damaged. -ог there is a specific 

. pinion bearing noise: Examine the large end of the 
rollers for wear. If the original blend radius has 
worn to a sharp edge, the bearing assembly should 
be replaced. 


Wheel bearings might be mistaken for pinion 


bearings, so be sure to look at the wheel bearings 
carefully before tearing down the axle. 


Some axle bearings are pressed into the housing, 
making it more difficult to check them. However, 
the axle shaft is the inner race for the bearing on 
semi-float type axles used on vehicles under 8500 
Ibs. G.V.W.--So if the bearing is damaged, the roller 
surface on the shaft will be damaged as well (Fig. 
13). The rollers can run on about the center of the 
polished surface. 


6. Bearing whine is а high pitched sound similar to а 
whistle. It is usually caused by malfunctioning 
pinion bearings, which are operating at driveshaft 
speed. Roller wheel bearings may whine the same 

. way if they run completely dry. Bearing noise 
occurs at all driving speeds; this distinguishes it 
from gear whine, which usually comes and goes as 
speed changes. 


7. Bearing rumble sounds like marbles being 
tumbled. This condition is usually caused by a 
malfunctioning wheel bearing. The lower pitch is 
because the wheel bearing turns at only about 1/3 
of driveshaft speed. 


8. Chatter on corners is a condition where the 
whole rear end vibrates only when the vehicle is 
moving. The vibration is plainly felt as well as 
heard. In conventional axles, extra differential 
thrust washers cause a condition of partial lockup 
that creates this chatter. Chatter noise on limited 

slip axles can usually be traced to erratic 
movement between adjacent clutch components 
and can sometimes be corrected with a lubricant 
change and the addition. of a friction modifier. 


9. Click at engagement is a condition on axles of a 
slight noise, distinct from а "clunk," that happens 
in Reverse or Drive engagement. Check for the 
presence of a slinger. 


10. Axle shaft noise is similar to gear noise and pinion 


bearing whine. However, axle shaft bearing noise 


will normally: distinguish itself from gear noise by. 


occurring in all driving modes (drive, cruise, coast 
and float), and will persist with transmission in 
Neutral while vehicle is moving at problem speed. 
If upon ride evaluation vehicle displays above 
noise condition, remove suspect axle shafts, 
replace wheel seals, and install a new set of axle 
shafts. Re-evaluate vehicle for noise before 
removing any internal components. | | 


Non-Axle Noise 


There are a few other conditions that « can sound just 
like axle noise and have to be considered in pre- 
diagnosis. The four- most common are exhaust, tires, 
roof racks and trim mouldings. | 


1. Іп certain conditions, the pitch of the exhaust may 
sound very much like gear whines. At other times, 
it can be mistaken: for a wheel bearing rumble. 


2. Tires, especially snow tires, can have a high- 


: pitched tread. whine or roar, similar to gear noise. 
Radial tires, to some degree, have this 
characteristic. Also, any non-standard tire with an 
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unusual tread construction Шау emit. a roar or 
whine type noise. 


3. Trim and mouldings also can cause whistling or 
|.  whining noise. | 


Therefore, be sure that none of these is the cause 
of the noise before proceeding with an axle 
“teardown and diagnosis. 


Analysis of Gear Noise 


-Gear Howl and Whine 


When disassembling the axle to diagnosis and 
correct gear noise, it is assumed that the tires, exhaust, 
and trim items have first been checked as possible 


causes. 


The noises described under ''Road Test" usually 


. have specific causes that can be diagnosed by 


observation as the unit is disassembled. The initial clues 
are, of course, the type of noise heard on the road. test 


and the driving conditions. 
Списке. 


Chuckle: that occurs on the diving phase is. sigiially 
caused by excessive. clearance due to differential gear 


wear; ог by a damaged tooth on ‘the coast side of the 


pinion or ring gear. 


Any damage to a gear tooth on the coast side can 
cause a noise identical to chuckle. Even a very small 
tooth nick or ridge оп the edge of а too is enough to 
cause the noise (Fig. 9). 


You can often correct this condition ДЕР remove the 
noise simply by cleaning up the gear tooth. nick or ridge . 


- with a small grinding wheel. 


If. either gear. is damaged or scored badly, the gear 
set must be replaced. Also, if there is metal broken - 
loose, the carrier and housing must be cleaned to 
remove particles that could cause damage later. Any 
other damaged parts in the axle must be replaced. 


To check the gear set, remove as much lubricant as 
possible from the gears with clean solvent. Wipe the 
gears dry or blow them dry with compressed air. Look 
for scored or damaged teeth (Figs. 9 and 10). Also look 
for cracks or other damage. ` 


If the cleaned up or damaged area is larger than 
3. 2mm (1/8 inch), it is advisable to replace the gear set. 


Knock - 


Knock, which can occur in all driving phases, has 
several causes. In most cases, you will discover one of 
the following conditions: 


1. A gear tooth damaged on the drive side is a ` 
. common cause of the knock. This can usually be 
. corrected by grinding the damaged area. 


2. Occasionally, the ring gear bolts will knock against 
the inside of the carrier casting. The cause may be 
too little clearance, due to casting flash or bumps. 

In this case, the carrier can be removed and 
interference points ground out. 


Another possibility is simply that one or more 
. bolts are slightly backed out. Proper tightening will 
correct the condition. 


3. Knock is also characteristic of excessive end play 
in the axle shafts. Up to 0.254mm (0.010 inch) is 
allowed in most axles. However, it may be as high 
as 1.14mm (0.045 inch); so that knock occurs even 
in design conditions. The frequency of knock will 
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be less because the axle shaft speed is slower 
than the driveshaft. | . | n 


NOTE: Ве sure to measure the end play with a dial 
indicator, not by feel. A "guesstimate'' usually feels like 
far more end play than there actually is. 


On the. 8.8 inch axle, end play is allowable up to 
0.762mm (0.030 inch), but can. be reduced to 
0.127mm (0.005 inch). It is controlled by. the C- 


washer that holds the shaft in the pocket of the 


side gear (Fig. 11). 


To reduce the clearance, cut a shim in the pattern 
of the washer and install it behind the washer. Do 
пої reduce the end play to less than 0.127mm 
(0.005 inch). 


Clunk 
necessarily in the axle. To determine whether driveline 


clunk is caused by the axle, make a.check of the total 
axle backlash as follows: i 


21. Raise the vehicle оп a frame or twin hoist so that 


the rear wheels are free. . | B 


2. Clamp a bar between the axle companion flange 
and a part of the frame or body so that the flange 
cannot move.. ‚А | 


3. Lock the left rear whéel to keep it from turning. 


4. Turn the right wheel slowly until you "feel" it in a 
drive condition. Hold a chalk marker on the side of 
the tire 12 inches from the center of the wheel. 


5. Turn the wheel:the other way until you again feel 
the drive condition. e АС? 


2-6. Measure the length of the chalk mark, which is the 
: total axle backlash..It should be one inch or less. 

If the backlash is within this limit, the clunk will not 

be eliminated by going into the axle. | 


Check for these conditions if the backlash is 
excessive: 0 De OU и | | 


1. Elongation of the differential ріпіоп shaft holes іп 
the differential case. | 


2. Missing differential ог side gear washer. 
3. Galling or excessive wear of the differential pinion 
shaft and bore. У | 


МІСК5 OR RIDGES ОМ ТООТН ЕОСЕ 
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If none of the above conditions shows ир, there 
may be a loose fit of the axle shafts to the side 
gear splines. You should continue as follows until 
the correction is made. P x | 


4. Install new side gears and recheck the backlash. 
5. Install two new axle shafts: © — 

6. Replace the axle assembly. 

Check Bearing Preload | 


The absence of differential bearing preload causes 
noise as driving loads tend to move the gear pattern to 
the outside (heel) of the ring gear. In fact, if the preload 
is not set right, it can move out to the edge and score 


M 


Both the pinion bearing and differential bearing _ 
preload must be checked to be sure that the pattern will 
stay. in place under load. NE NE Ё | 


. Check the pinion bearing preload by putting а .N -m 
(in-Ib) torque wrench on the pinion nut and measuring 
the torque effort it takes to turn the pinion (Fig. 14). 
Compare the reading with the preload specification for 


used bearings. 


. А tip about the pinion bearing preload: The pinion 
seal will offer a resistance equivalent to (0.5-4.0 in-Ibs). 
If the bearings are preloaded, a reading higher. than 
(0.5-4.0 in-Ibs) on the torque wrench scale must be 
obtained. If not, there is no preload. | 


Another indication is some threads protruding from in 
front of the nut. Normally about 2.29-2.54mm (0.090- 
0.100. inch) of threads protrude if the preload is set 
properly. If the nut is flush with the end of the stem, 


chances аге “һе: preload was not set. See Pinion 


Bearing Preload Procedure for resetting the. proper 
preload. E | ЭЕ | 


NOTE: The absence of preload here may indicate that 
the spacer between the pinion bearings on Ford axles is 
crushed and should be replaced. i 


SCORED TEETH ` 





FIG. 9 Damaged Gear Tooth FIG. .10 Scored Gear Set: 
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ADJUSTMENTS AND SERVICE 


Brake Drum Balancing 


Rear brake drum imbalance can cause a vibration 
condition on light trucks that sometimes cannot be 
compensated for by wheel balancing. 


If rear brake drum imbalance is suspected, raise the 
rear end of the vehicle, taking proper precautions. 
Remove the rear wheel and tire. assembly. 


Before testing, install all lug nuts with flat washers on 
them, to retain the drums to axle flanges. If drums do 
not have balance weights, run the vehicle up to the 
speed where vibration occurred during road test. 


If the drums exhibit out-of-balance symptoms, they | 


should be removed from the vehicle and balanced as 
follows: - | " 


1. Position the brake drum оп. а " bubble-type"' : 


balancer and noting the ''heavy'' side of the drum, 
place a wheel balance weight on the drum directly 
opposite the heavy point. Select the appropriate 
number of weights until the bubble balance 

indicates а "balanced" condition. Mark the 
location of the ''light'' side of the drum, and. note 
the total amount of the balance weight needed to 
balance the drum. | 


CWASHER 


SHIM-INSTALL 
BEHIND C-WASHER 


C WASHER 





E4957-1A 


FIG. 11 Integral Axle End Play 
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. NOTE: A drum which already has a balance weight. 


attached, or requires less than 56.6 grams (2 oz.) of 
weight to balance, is not the prime cause of the 
vibration. | 


2. ` Fabricate a piece of mild steel to fit the curvature 
of the drum face and equal to the balance weights 
required to balance the brake drum (an old 
flywheel ring gear can be cut and used as a 
balance weight). . 


NOTE: А small postal scale may be used for. 
determining the weight of both. the balance weights 
used and the weight of the fabricated drum balance 


3. Position the drum balance weight on the drum face 

. in the location on the light side of the drum 

. indicated, as shown in Fig. 15. Arc weld (tachweld 

6.35mm or 1/4 inch long) the balance weight to the 
drum face. | 


NOTE: Under no condition should any other welding 
method be used other than arc welding. To prevent 
drum distortion, do not use a current setting of more 
than 100 amps. | С | E 


24. Install the balanced drum on the vehicle. 


5. Static balance both. rear wheels and tires and 
install on vehicle. 4 


6. Road test to verify condition. 


Driveshaft Balancing 5 

For driveshaft balancing procedures, refer to Section 
15-60, General Driveshaft Service. С 5 
GLOSSARY ОҒ TERMS | 
Acceleration | 
1. Light —increase іп speed at less than 1/2 throttle. - 
2. Heavy —1/2 to full throttle increase in speed. 
3. МОТ —Wide open throttle. 


. Ambient Temperature 


| Surrounding or prevailing temperature. Normally, the 
temperature in the service area or outdoors, depending 
on where testing is taking place. 
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FIG. 12 Typical Bearing Malfunction 
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АММЕН RACE 
(AXLE SHAFT) 
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FIG. 13 Semi-Float Axle Wheel Bearing Inner Race . 


. TORQUE WRENCH ` 
(INCH POUNO) 


` E5102-1A 


FIG. 14 Checking Pinion Bearing Preload ` 


Articulation 


Vertical movement of the front driving or rear axle 
relative to the frame of the vehicle to which they are 
attached. | 


| Воот 


^A cycling, rhythmic noise often accompanied by . 


sensation of Жағы оп the ear drums. 


Bound Up 


Refers to a stressed, Ва бй ВСВ Р 


that transmits апу NVH which would ‘normally be 
absorbed by the mount. (See Neutralize.) 


Brakes Applied 


When vehicle 15 stationary, service brakes applied . 


with enough force: to hold vehicle against acceleration 
with transmission іп gear or drive. 


‘Camber 


Angle formed between front wheel spindle axis and , 


horizontal as viewed from in front of the vehicle. 








1/2" MAXIMUM v4 
THICKNESS S 


_{ POSITION WEIGHT 
ОМ THIS SURFACE 
... OF DRUM FACE 


ОНОМ FACE 


SECTION МЕМ А ` 


‚ 9INCHDRUM — | 


| F3411-1A 
FIG. 15 Вгаке Drum Balance E | | | 


Caster | | 
Angle formed between the kingpin axis and a vertical 


-axis as viewed from the side of the vehicle. Caster is: 


considered positive when the top P the kingpin axis is 
behind: the vertical- axis. 


Coast/Neutral Coast 


Engine/transmission taken out ot. gear with" 
driveshaft/driveline by placing transmission selector in 
Neutral or by depressing clutch (manual transmission). 


CPS 
- Cycle Per Second: ` 
Cruise 


. Steady highway d -neither Secesia nor 
decelerating; even pressure on accelerator pedal on 
level ground. 


Controlled Rear Suspension Height | 


The height at which the components of a particular 
vehicle should be set when: driveline angle 
measurements are made. 


Deceleration 


Slowing of vehicle by releasing foot from accelerator 
at cruise and allowing. engine to slow vehicle without 
application of brakes. 


Driveline Angle ` 


_ Alignment of the transmission output shaft, 
driveshaft, and rear axle pinion centerline: 


Driveshaft (Propeller Shaft/Propshaft) 
Rearmost shaft of a driveline which powers the ‘rear 


axle input shaft pinion shaft). 


Drivetrain 


. Includes all power tráneniftting components from. the | 
engine to the wheels, including clutch/torque converter, 
transmission, transfer case, driveline and front or rear 
drive axles. | | 


Engine Run-Up Test - К 


Operation of engiñe through normal RPM range with. 
vehicle sitting still, transmission in Neutral. Used for ` 
engine and accessory vibration check. 


| Engine Misfire 


One or more cylinders ir in the engine fails to fire at the 
_ proper time. 
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Extension Housing Damper f 
A counterweight attached to an arm on the rear of the 


transmission extension housing and designed to "soak 


up'' or dampen unwanted driveline or powertrain 
vibrations. БЕ š 


Engine Imbalance 


Some component in the engine .which is normally. 


smoothly balanced now causing a perceptible vibration 


. in the vehicle. 


Flat Spots (Tires) 


_ Commonly caused by letting vehicle stand while tires 
cool off. Can be cured by again operating vehicle until 


tires аге warm. Also, regular tire wear patterns in the tire — 


tread resulting from wheel-locked skids. 
Float E | 


A cruising drive mode in which throttle setting | 


matches engine speed to road speed, neither 
accelerating or decelerating. | 


Gravelly Feel 


A grinding or growl in a component, similar to the feel 
experienced while driving on gravel. | 


Harshness 


A harder than usual behavior of a component, like 
riding a vehicle with over-inflated tires. 


Hz 
Hertz (Cycles Per Second). 
imbalance (or Unbalance) ` 


Out of balance; more weight on one side of ar 
component causing shake or vibration. ` h 


Inboard 


Isolate | 2. 
Separate from the influence of other. components. 
NH 7 | 
Noise, Уіргайоп, Harshness. I 
Neutralize (Normalize) - | ағ 
То return to unstressed position. Used to describe 


various mounts and exhaust system hangers (see 


Bound Up). n 


Outboard 


. Toward the outside of the vehicle, rather than toward 
the centerline (see Inboard). | 


Pinion Shaft 


- The input shaft to a driving axle, usually a part of the 
smaller driving or input gear of a "Ring and Pinion" gear 
set. | 


Pumping Feel 


_А very slow vibration that results in а movement of 
vehicle components, similar to pumping the service 
brakes slightly. | | | | 


otating 


Toward the centerline of the vehicle. (See Outboard.) 


Radial/Lateral 


> Radial is in the plane of rotation, lateral is at 90 
degrees to the plane of rotation. | 


Ring Gear | | 


Тһе large gear, driven by the pinion gear of a "Ring ` 
and Pinion" driving axle gear set. Not applicable to | 
transaxle. | | i 


Road Test 


Operation of vehicle under conditions designed t 
recreate the problem condition. ; 


Run-out 
Out of round or wobble. 


Shake 


Low frequency vibration, usually results in visual 
movement of components. | | 


Slip Yoke (Slip Spline) 


Driveshaft coupling device (1/2 of a U-Joint) which 
compensates for changes in shaft length due to 
articulation of axle; used at one end of driveshaft. 


Tire Force Vibration 


Tire vibration caused by variations in the construction 
of the tire, resulting in a vibration when the tire rotates · 
against the pavement. This condition may be present on 
perfectly round tires because of variations in the inner | 
construction. TEM | | 


Two-Plane Balance 
Radial апа lateral balance. 


Tire Deflection 


Bending of the body of the tire during rotation. 


T.LR. 
Total indicated Run-out. 


. Tip-In Moan 


A light moaning noise heard when the vehicle is 


| lightly accelerated, usually between 40-104 km/h (25- 
65 mph)  . a | 


_ Vibration 


` Regular movement of а component that results in а 
sound or feel of movement. 


SPECIAL SERVICE TOOLS 


SPECIAL SERVICE TOOLS | 
Description 









Tool-4201-C - Dial Indicator with Bracketry 
T68P-4602-A | Pinion Angle Level Gauge 
T63L-8620-A o: Belt Tension Gauge _ | 









CF34121B | 
ROTUNDA EQUIPMENT _ e 
Г № — ] 






— 5 | Skobe Light Balancer | 
Radial Rur-out Gauge — 


J CF4596-1B 
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VEHICLE APPLICATION 


E-150—E-350, F-150—F-350 Caan -F- Super Duty 
and Bronco Vehicles. | 


DESCRIPTION 


Roadability describes the НОЕ: capability to 


handle the road. The feel of the road is transmitted to 
the driver through the suspension, steering, ang wheel 
and tire. components. 


The following conditions are related to roadability 


concerns: 


Wander—Wander is the tendency 5i the vehicle to 
require steering wheel corrections to maintain a 
straight path down the road. The vehicle deviates to 


- the left and/or right іп a cyclic or random manner 


: when driven on a flat pavement. 


Shimmy—Shimmy is а consistent side-to-side wobble >. 


in the steering wheel or the road wheels. The shimmy 


‚1$ usually felt over 64 km/h (40 mph), which is 


amplified when the tire contacts pot holes or bumps | in 
the road surface. 


Sisaing. Binding (Sticky) —When the steering is 
binding or sticky, the tendency of the vehicle is not to 


return to the desired straight ahead direction after any 


_ Steering wheel input of 20 degrees (1/16 turn of the 


' steering wheel) ог more. A vehicle with this condition 


will require centering. of the steering wheel by the 
driver, after a sharp turn, rather than return by itself ` 


' due to road force at the tire. 


‚ Groove Feel (Small Angle Returnability)—Groove feel 


describes the characteristic 'feel' of the steering 


.` system during straight ahead highway driving. Small 
. Steering deviations from the straight ahead position 


are counteracted by forces tending to return the 
steering system and wheel to the centered straight 
ahead position. A vehicle. with poor groove feel тау 
continuously require small steering corrections to 
maintain a desired straight ahead path. · 


Drift/Pull—A drift or pull condition will cause a vehicle 
to deviate from a straight ahead direction in the 
absence of any steering. input. Drift/pull may be 
induced by conditions external to the vehicle (i.e., 
wind, road camber). However, ia. vehicle related. drift/ 
pull, on a flat road, will cause a consistent deviation 
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from the straight ahead path апа require constant 
steering input in the opposite direction to counteract 
the effect. 


е Clear Vision Error—When driven on а flat pavement, 


the vehicle follows a straight line, however, the . 


steering wheel is not level or centered. 


DIAGNOSIS AND TESTING 


Refer to the diagnosis chart for a diagnosis of 
conditions, possible causes and resolution. Refer to the 
diagnosis guide in this Section, for a conga 
diagnosis Procedure. | " 


Steering—Drift/ Pull 


Drift/pull type conditions may be caused byi improper 
torque and tightening sequence of the steering linkage. 
BECAUSE THE RUBBER BALL SOCKET LINKAGE 


TENDS TO RETURN ТО ITS INSTALLED POSITION, IT - 


IS IMPERATIVE THAT THE INSTALLATION BE 
ACCOMPLISHED WITH THE FRONT WHEELS AND 
THE PITMAN ARM IN THE STRAIGHT AHEAD 
POSITION, AND THE STUD SEATED IN THE 
 TAPERED' HOLE PRIOR TO TIGHTENING THE NUTS. 
Care should be taken with the installation to prevents a 
possible drift condition. 


“То diagnose if a preload in the Ёё is causing the 
drift, the following procedure is recommended: | 


1. -Loosen the studs in the tapered holes at the 

|. pitman arm and the left and right spindles (i.e., 
disengage the stud from the hole so that it is no 
longer seated). 


2. - Hand install the nuts so o that the stud | is free to turn 


inside the tapered hole. 
3. INSTALL COTTER PINS IN ALL THE STUDS. 


4.  Drivethe vehicle. If it no longer drifts, then it can be - 


assumed that the rubber was causing the drift. If it 
' continues to drift, the condition is NOT being 
caused by the rubber ball sockets. : 


5. In either case, do not replace the steering linkage. 


Reinstall the ` linkage аз described in the following ` 


procedures. 


F-150—F-350, F-Super Duty and Bronco 


1. Ensure the pitman. агт and wheels are in the 
straight ahead position. (The pitman arm is exactly 
Straight ahead when the clear vision is at 0 
. degrees except on F-350 4x4 and F- Super Duty). 


22. Lock the steering wheel in the straight ahead 
position and-loosely assemble the steering linkage 
.to the pitman arm and then to the spindles. 


3. Being :сагеѓиі not to change the position of the 
.  pitman arm, tighten the steering linkage nuts to 88 
М-т (65 ft-lbs). The recommended sequence for 
tightening is: 1) the pitman arm, 2) the right side 
spindle and 3) the left-side spindle. 


4. Install all the cotter pins by advancing the nut. to 
the next castellation. 


5. Adjust the toe- in if necessary, 
Е-150—Е-350 


1. Ensure that the: wheels are in the ° straight ahead 


position. · 
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STEERING WHEEL 
NUT SHALL BE 
CHECKED FOR 

MINIMUM SPECIFIED 
TORQUE WITH 
HAND TORQUE 

WRENCH 


WHEEL CENTERLINE 
TO BE WITHIN 10° ` 
OF VERTICAL 
PLANE AFTER 

TOE-IN IS ADJUSTED 


CENTERLINE 


G2288-1F 





FIG. 1 Acceptable Steering Wheel Installation— 
Measured From Normal 5роке Angle 


2.. Lock the steering wheel in the ` straight ahead 
+` position and loosely assemble the steering linkage 
to the spindles and the pitman arm. | 


3. . Being careful not to move the wheels from the ` 
. . Straight ahead position, tighten the steering linkage 
. .. huts to 88 N:m (65 ft-lbs). The recommended 
tightening sequence is: 1) the right side spindle, 2) 

| the pitman arm апа 3) the left side spindle. . 


4. ‘Install all the cotter pins by advancing the nut to | 
_. {һе next castellation. 


5. ` Adjust the toe-in and reset the clear vision if 
necessary. 


ADJUSTMENTS ^ 
Centering Steering Wheel (Clear Vision) 


-Е-150--Ғ-350, Ғ-бирег Duty and Вгопсо 


Steering wheel clear vision (Fig. 1) is preset at vehicle 
assembly prior to. toe-adjustment and cannot be 
adjusted by removing the steering wheel and mis- 
indexing the steering Ша. апа” Шаш shaft 
alignment marks (Fig. 3). 


NOTE: Whenever original nut is removed, it should bs | 
replaced with. a new 382412-S2 or 389530- -S2 nut and 
tightened to 41-56 N-m (30-42 ft-lb), or equivalent. 


After verification of correct assembly, as noted below, 


.toe must be readjusted to resolve a clear vision 


complaint. Toe adjustment is similar to passenger car 


.Wtilizing dual toe adjuster sleeves. The following 
` steering system components should be inspected: 


` e Steering column U-joint alignment notch is at 12 
O'clock when steering wheel is in straight ahead 
position. (refer to. i 4). . 
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FLAT AND MARK ON STEERING 
WHEEL HUB MUST BE ALIGNED . 
WITH FLAT AND MARK ON 
STEERING COLUMN SHAFT 


` 





_ 41-56 Nm. ` 
_ (30-42 FT-LB) 


G2939-1E 


FIG. 2 Steering Wheel Installation Econoline 


- STEERING WHEEL _ 
" NUT SHALL’ BE 
CHECKED FOR) — 
MINIMUM SPECIFIED 
S TORQUE WITH 
HAND TORQUE 
WRENCH - ` 


M 


382412 TIGHTEN TO 
— о 41-56 N-m 


10° “0-42 FT-LB) 
А | 


WHEEL CENTERLINE ТО ВЕ WITHIN 10° ОЕ I 
VERTICAL PLANE AFTER TOE-IN IS ADJUSTED - 


GROOVE ON STEEL НОВ OF STEERING 
. WHEEL AND MARK ОМ ТОР END OF 
STEERING SHAFT MUST BE IN-LINE 

TO PROPERLY ALIGN STEERING 
WHEEL SPOKES | 


22 66336-1А | 


FIG. 3 Steering Wheel Installation—F-Series. 


e Clearances are equal (approx. 4.06mm or. 0. 16 


inch) from both large and small diameter flex 
coupling pins to intermediate shaft flange cutouts. 


If inspection of the above components indicates . 


correct installation of steering components, resolve the 
clear vision complaint by re-adjusting toe as described 
in Section 14-01, General Suspension Service. 


If inspection of the above components indicate 
incorrect installation, remove, re-index, or correct any 
improper installation as suggested іп the following 
procedures: 


U-Joint Alignment Notch Is Not At 12 O' Clock 
When Steering Wheel Straight. Ahead (Fig. 4). 


1. Remove the two screws from. the underside of 
| each steering wheel spoke and lift the horn switch 
(pad) from the wheel. 


2. Check to see that the mark on the steering shaft 
and the mark on the wheel hub are aligned (Fig. 2). 


3. If the marks do not align, remove the wheel and re- 
install as described in this Section in the Removal 
and Installation Section. 


Final Toe Check 


After completing the above checks, center the 
steering wheel. The front wheels should. still be in the 


# straight ahead position and the toe adjusted properly. If 


required, adjust toe per Section Ms 01, General 


Suspension Service. 


Е-150—Е-350 


1. Set wheels т straight ahead position by ‘Saving 
vehicle a short distance and. mark the steering 
wheel and steering column е with а 
chalk mark. | 


Roadability 








19-01-3 


BOLT 
N605804-S100 

34-46 Nm ` 
(25-34 FT-LB) 


INTERMEDIATE 
SHAFT 
3E751 


G3126-1D 





FIG. 4 Steering Column Alignment—Typical 


2. Note the steering wheel position with toe adjusted 


on E-Series, if off center (spokes in horizontal 

position) more than plus or minus 10 degrees in a 

vertical plane (Fig. 1), remove the steering wheel 
° as described in this Section. 


3.. Install the steering wheel on the steering column 
` So that the steering wheel is within 10 degrees plus 
or minus from horizontal. | 


24. Position Steering wheel into place with retaining | 


nut. 
5. Tighten retaining nut to 41 57 М-т (30-42 ft- Ibs). 


6. Connect the spade terminal of the horn switch wire 
to the blade connector, and press the ''J" clip 
ground terminal fully into the threaded hole. 


7. Center the horn switch (pad) on the Steering wheel, 
and install the two attaching screws. 


Steering Gear Adjustments - 
Manual Steering Gear | 


For mesh load and preload adimen, refer to 
Section 13-35, Manual Steering Gear—Recirculating 
Ball (Коуо): under Adjustments. | 


Power Steering Gear 


For meshload adjustments and rotary valve centering 
checks, refer to Section 13-41, Integral Power Steering 
Gear—Ford under Adjustments. 


Front Wheel Alignment 


For a detailed description of caster, camber and toe 
adjustment procedures relating to front wheel боша | 
апа specifications, refer to Section 14-01, eneral 


Suspension Service. 
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Caster Split Adjustment 


The specified maximum caster split is 1.5 degrees. 
However, a difference in side-to side caster angles, or 
split, of more than 3/4 degree may cause some 
vehicles to drift or pull toward the side with less caster. 


Caster may be adjusted using one of three service 
- adjusters to increase the caster angle up to 1-1/2 
degrees on either wheel to correct the split. The 
installation procedure is described in Section 14-01, 
General Suspension Service. Any. caster adjustment 
should result in equal caster between both wheels for a 
level vehicle either -at curb weight or at the loaded 


condition that the vehicle operates at for most of its изе.. 


NOTE: Several factors influence a vehicle's tendency to 
drift or pull. These factors are listed under drift/pull in 
the roadability diagnosis chart in the diagnosis guides 
. portion of this Section. All related possible causes for 


the drift/pull other than excessive caster split should be : 


verified. and resolved as required before caster split 
correction is attempted. 


F-150—F-350 (4x2) 


Caster can be adjusted by replacing: ‘the caster/ 
camber adjuster, or slug, found at the upper spindle-to- 
axle joint. A zero degree adjuster is installed in 
production. Replacement adjusters can be ordered 


‘through service to either increase or decrease caster up 


to 1-1/2 degrees in 1/2 degree increments. Refer to 
Section 14-01, 
description of their use and installation. 


F-150 (4x4) and Bronco 


trucks. . 
E-1 50—Е-350 


А service. kit (Part Number: Е5Т2- 3K064- А) is 


available which includes ` complete instructions for 
increasing сазїег in increments of 1/2 degree. 


_ F-250—F-350 (4x4) and F-Super Duty 
The caster angle on the F-250—F-350 (4х4), апа 


F-Super Duty with a leaf spring type front suspension ` 


| ‚ VLOCKNUT 
FLEX COUPLING. i 
ASSEMBLY A 


INTERMEDIATE: 
STEERING SHAFT. < à 
ANO FLANGE ASSEMBLY 


ALIGN THE LARGE CUTOUT IN THE 

FLANGE (INTERMEDIATE STEERING 

SHAFT) WITH THE LARGE PIN IN . 

THE INSULATOR ASSEMBLY. ` 

CLEARANCES MUST BE EQUAL 

(APPROX. 4.06mm or 0.160 inch) 

FROM BOTH THE LARGE AND SMALL | 
. DIAMETER FLEX COUPLING PINS 

TO THE FLANGE CUTOUTS. ` 


TEMPORARY PRODUCTION SPACER. 
| REMOVE AND DISCARD 4 
IF STILL INSTALLED. 


` FIG. 5 Flex-Coupiing to Intermediate Shaft Alignment 
-E- 150---Е-350 


General Suspension Service, for ` 


Caster is not RUD: on д 150 (xd) ae орд: 





loaded weight of each axle measured at the 
. These ratings are attainable only: with the tires inflated 
{о the specified pressures. The use ої Selected heavier : 


can be adjusted by sering a shim between the spring 
and axle. Shims are available іп 0 degree, 1 degree and ` 
2 degree increments. The O degree shim is used to 
adjust side to side ride height when an angled shim is 
installed on the opposite side of the front axle. 


NOTE: Оп F-250 (4x4) vehicles equipped with dual axle 
arm front drive axles, a shim can be installed on one 


‚ side only to reduce side-to- side caster split. On F-350 


(4x4) and F-Supér Duty vehicles equipped with Dana 
Monobeam front drive axles, install a shim on each side 
of the axle tube. On these vehicles side-to-side caster 
е cannot be réduced., 


1.- То adjust caster, raise the vehicle and support the 
front axles on safety stands. 


NOTE: If possible, caster adjustment should always бе. 
done on the right front axle to avoid changing front ` 
driveshaft alignment. 


2. Loosen U-bolt nuts and separate spring from axle. 
Install caster shims between spring and axle. | 
Position the thin edge of the shim towards the front 
соғ the vehicle to increase caster, un edge to the — 

rear to decrease caster. р 


NOTE: Caster shims installed оп the ІН A will 
change the front driveshaft angle. If a caster shim is 
used on the LH axle, driveshaft angles must be checked 
and .conform to specifications in Section 15-60 


' Driveshaft—Single Type U-Joint. Always attempt to 


correct side-to-side caster variations by adjusting the 
RH axle caster. 


Tighten U-bolt nuts until all nuts contact сар. Tighten 
nuts to 142. Nem (105 ft-Ibs). 


Wheel Bearing ‘Adjustment 


For wheel bearing adjustment procedures, refer to. 


. the Adjustment portion of Section 11-10, Wheel Hubs 
and Bearings—Front (except Front Drive) for .4x2- 


vehicles and Section 11-12, Wheel Hubs апа 


| и Wheel Drive for 4x4 vehicles. 


INSPECTION 


‚ Improper Loading 


. The vehicle's load capacity is designated by weight, | 
not volume. Thus, with large or heavy loads, you cannot 
necessarily load the vehicle until all available space is 
full. Maximum safe vehicle weights (front, rear and 
total), as well as tire and rim sizes and inflation 
pressures, are specified for each truck on the Safety | 
Standard Certification Label on the driver's door rear 


. pillar. A sample Safety Standard Certification Label with 
typical example numbers and an explanation of how this . 


information should be used can be found | in Section 10- ` 
00, Identification Codes. 


NOTE: Do not use the sample numbers on the Safety 
Standard Certification Label shown. -Use the actual · 
numbers that appear on the vehicle. . 


‘NOTE: ‘The Vehicle Identification Number is listed on 
the Safety Standard Certification Label and is the same 


as .the warranty number. | 
_ GVWR. (Gross Vehicle Weight Ratin g)—The 


maximum loaded weight at which the vehicle is to be 


operated. 


GAWR (Gross Axle Weight Rating)—The maximum 
ground. 
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Diagnosis Guides 


| a. 2E ` ` ROADABILITY DIAGNOSIS CHART ` о IS | | 
Wander DNE: 1. Improper loading. / . Weigh vehicle. Redistribute load. — 
2. Improper tire/wheel size. - . Replace as necessary. | 


3. Improper tire pressure. ‚ Inflate to specification. 
. Steering gear not centered. 



















A о N > 


. Index steering wheel to column, if required, 
center steering wheel by adjusting tie rod 
adjusting sleeve. 















5. Steering gear preload/meshload adjustment 


. Measure/adjust preload/meshload. 
off. | 










‚ Incorrect wheel alignment. ‚ Align front end. 
. Excessive spindle rotating torques. 


. Steering linkage ball studs sloppy or sticky. 







. Service ball joints or kingpins. 
. Inspect and service. 






. Improper wheels/tires. 
. Incorrect tire pressure. 
. Tire non-uniformity. 

. Tire imbalance. 

. Loose wheel bearings. 












. Replace as required. 
. Inflate to specification. 

. Check runouts of tires & wheels. 

. Rebalance assemblies static/dynamic. 
. Check & adjust per procedure. 

. Check & adjust. | 

‚ Inspect апа service. 


‚ Inspect all attachments and check bushings 
for wear. 


9. Inspect and replace radius arm bushings if 
required. 


. Steering gear preload/meshload low. 
. Steering linkage ball stud looseness. 


. Loose suspension attachments & 
components. 


о ч о т + со m = о мч о 
ON OX Oc + G N | со N о 





. Worn radius arm bushings. 










. Weak shock absorber control. 














. Service shocks as required. 
. High spindle rotating torque. 


2. High steering linkage ball stud turning 
torques. 


3. Incorrect front wheel toe set (poor groove 
. feel mainly). 


4. Excessive steering gear preload/meshload. 
. Power steering control valve centering. 






. Inspect & service. 


Steering Binding emm or Poor Groove Feel 
с . Inspect and service. 


MEE Angle Returnability) 


. Measure & reset toe in. - 


4. Measure & adjust meshload/preload. 
Inspect & service. 
















| DrifUPull ‚ Measure alignment & service as еше: 


Weigh vehicle. 


. Improper loading creating caster split. 
(Side to side). 


2. Mismatched tires/wheels. 2. Service as required. 
| 3. Tire pressure. 3. Inflate to specification. 
4. Tire conicity. 4. Service through tire rotation. 
5. Unequal tire circumferences. 5. Measure & service. 
6. Excessive caster split. | 6. Balance caster split. 
. 7. Improper toe set. 7. Measure and reset toe п. | 
8. Front wheel brake drag. 8. Check during alignment inspection. 
9. Power steering control valve centering. 9. Check steering gear valve centering. 
10. Wheel base mismatch. | 10. Check per procedure under Inspection 





portion in this Section. 












| F-150-F-350, F-Super Duty and Bronco | 


| Clear Vision Error 
| 1. Incorrect toe setting. 






1. Set to specification per the appropriate 
Section in Group 14. i 









. E-150-E-350 
1. Incorrect toe setting. 







С; ‘Set to specification per the appropriate 
Section in Group 14. 


. Set wheel to specification per this Section. 










2. Steering wheel incorrectly positioned on 
steering shaft. - 


CF3716-2F 
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_ ROADABILITY DIAGNOSIS GUIDE 





719] PRELIMINARY INSPECTION 


After conducting a road test to identify the particular roadability condition, Ре the preliminary 
inspection listed below. Correct any conditions not up to specifications or requirements. 


@ Check tire pressure. Adjust tire pressure as specified on the Safety Standard Certification Label. 
(à) Check tire/wheel size. All tires must be the same size. Refer to the Safety Standard Certification. 


Label found on the vehicle for the specified sizes. 


З Check ће tire wear pattern to identify a possible aUboCalionment condition. 


(4) Check front tires for radial runout and flat spots. 


_ ®© Inspect for overloading or improper load distribution. 
(6) Check power. steering pump for low fluid or severe aeration. 
o Check steering linkage for excessive binding or free play. 


(8 Remove the wheel and tire, and disconnect the steering linkage from the әйелі» Rotate the spindle 
back and forth ten (10) times to verify free movement. Use a dial indicator type torque wrench on the 
bottom ball stud nut. Rotate the spindle from stop to stop slowly and read the maximum PO to 
rotate. Rotational torque should not exceed 20 №т (15 ft-Ibs). 


(9) Check spindle end play. Connect linkage and install wheel and tire. 


do Inspect components for looseness or damage. 


@ Road test vehicle to determine possible causal area. Follow test procedure. 





the particular Roadability condition. 


suspension components (such as after-market 
installations) does not necessarily increase the GVWR 
Or. ‘GAWRs. | 


NOTE: The vehicle cannot be loaded to both the ont 


.. and rear GAWR, since the GVWR will be exceeded. 


The total weight for the example vehicle (not yours) 
must not exceed 3538 kg (7800 Ibs.) with the front tires 
inflated to 241 kPa (35 psi) cold, and the rear tires 
inflated to 517 kPa (75 psi) cold. This includes full fuel 
tank(s), vehicle equipment, and occupants (driver and 
passengers), as well as the cargo load. NOTE THAT 
THE DRIVER AND PASSENGERS ARE PART OF THE 
VEHICLE LOAD. 


Due to the variety of engines, axles and accessories 
available on Ford trucks, each vehicle is subject to 
different maximum load weights. - lf : you suspect that 
. payload is excessive, weigh the vehicle by axle at a 


facility. Weigh the total vehicle, then separately weigh 


the vehicle at the front and rear wheels. Тһе GVWR and ` | 
GAWRs should not be exceeded. То assure proper x 


EX ROAD TEST ` RESULT ACTION TO TAKE 


` € Road test the vehicle (after proper corrections are 
performed after preliminary inspection) and identify 


Wander Condition | 
DrifVPul Condition ` 


| Steering Binding — 
Poor Wheel Return’ 


-Lack of "Groove" Feel 
— Poor Center Feel 


| Steering or Suspension | 
Shimmy 


СРЗ387-2Е 


vehicle handling, the бай should also be balanced from 
side to side. | 


Tire/Wheel Size and Inflation Pressure | 


Information. regarding tires, wheels апа 
recommended inflation pressures for each vehicle as 


‚manufactured is included with every vehicle. Vehicles 


completed by Ford will have the information included on 
the Safety Standard Certification Label on the driver's 


door lock pillar. On vehicles completed by a second 


stage manufacturer, the information will be included on 
their certification documentation. 


- All available tire and wheel combinations used in 


| production are listed in the shop manual along with 


recommended pressures for specific gross vehicle 
weights. Variance from released configuration can be a 
source. of numerous concerns (ride, wander, shimmy, 


highway weigh station or appropriate commercial : . tire life, speedometer accuracy, etc.). 


e Replace non-matching tires. 


e Inflate alt tires to specification. - 


_ DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


19-01-7 | EMEN Roadability | | 22 19-01-7 


ROADABILITY DIAGNOSIS GUIDE (CONT'D.) 


TEST STEP RESULT "ACTION TO TAKE 
| 3 | WANDER | 
Steering wheel 


_ Steering Wheel Alignment — Remove the horn pad 
. from steering wheel апа check that the notch on the and steering shaft 
in alignment 


` steering column shaft aligns with the steering wheel. 

Check pot joint alignment per “centering Steering 
Steering wheel (96) 
or steering shaft ` 

not aligned 















GO to 3A. 






wheel” under со ALIGN steering wheel 


and shaft as described 
in Centering Steering 
Wheel under: 
Adjustments in this 

| Section. 













| | ЗА | WHEEL ALIGNMENT . _ ЖЕЗ 


Check the front alignment to be within specifications. 






| Within 
| specifications 


Not within | 
specifications 


GO to 3B. 




























CORRECT the | 
alignment as described 
in Wheel Alignment ` 
under Adjustments in 
‘this: Section. 





зв | SPINDLE ROTATION > > >> > | Г 
Rotate the spindle and check for stiffness, binding or 


excessive spindle rotational torque. (If not checked 
_ during 1.0, preliminary inspection.) ` 












Within ` 
| specifications 


| Spindle stiff, | (98) 
binding or hard to 
rotate | 









GO to 3С. 





REFER to Spindle 
Rotational Torque in this 
Section. If still not OK 

| REMOVE and 
REPLACE ball joints. 












| 3С | STEERING GEAR CHECK | 


Check the steering gear (manual and power) 
meshload and pricao, 





ADJUST meshload and/ 
or preload as described 
_|.in the appropriate 

' Steering Gear Section in 
this manual. | | 


Meshload and/or 
preload not to 
| specification 


Ta [samy — — — 


Check tires for signs of imbalance. 









GO to 4A. 


Tires in balance 

Tires out of | (98) 
balance ü ' | 

' Runout less than 
1 mm (.040 inch) 


Runout greater (98) 
than 1 тт | 
(.040 inch) 












RE-BALANCE tires. 








| 4A | TIRE RUNOUT CHECK d 


Check tire assemblies for excessive runout. 
















| GO to 4B. 







REFER to Match 
Mounting Information 
described under 
INSPECTION in this 
Section. ` 







| ав | SHOCK ABSORBER CHECK | 
Check shock absorber for signs of leakage. Bounce 
front of vehicle to check for excessive bouncing. 











Мо leakage or . GO to 4C. 


excessive bouncin 


Shocks leak 
and/or bounce 
excessively 

















REMOVE and 
REPLACE shock 
absorbers. : 


‚ СЕЗ717-2С 
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ROADABILITY DIAGNOSE GUIDE (CONTD.) 


TEST STEP ` RESULT - ACTION TO ТАКЕ 
| 4C | WHEEL BEARING CHECK _ LL 


. | Wheel bearings (Оқ). | 
' | Wheel bearings (98) | 

ЕСЖ STEERING GEAR CHECK | E 

Meshload and/or 


preload up to 
specified level 


Meshload and/or (© | 
preload not up to ` Е 


"specified level 











GO to 40. 


` Check wheel Беа ог looseness, out-of- 
adjustment, improper lubrication, wear or damage. 





ADJUST, REPAIR, ог. 
- REPLACE. wheel 
bearings as required. 





















‚ Check the steering gear (manual and PONS) GO to 4E. 
meshload and preioad. | 






ADJUST meshload and/ 
or preload as described 
in the appropriate | 
. | Steering Gear Section in 
this manual. 











| 4E | STEERING LINKAGE CHECK | | mum 

| Steering linkage | 
. | Steering linkage ` (б ) 

| 4F | SUSPENSION SYSTEM TORQUES | | | 

Suspension | 


system up to 


specifications 


Suspension 
attachments and . 
components loose 








Check the steering linkage for looseness. GO to 4F. 





REPLACE steering - 
| linkage. | 


















. Check for looseness and proper torque with | GO to 4G. 


suspension attachments and components. 






TIGHTEN suspension : 
attachments. and | 
components to 

. | specification. 












| 4G | RADIUS ARM BUSHINGS и 


Visually inspect the radius arm bushings for wear ог | Bushings worn (96) 
or damaged ` 














REMOVE and ` 
_ | REPLACE bushings. 





| датаде. | 
|5 [ STEERING BINDING OR GROOVE FEEL 


Remove the hom ped and check the steering wheel Marks іп  - | Pi СО to 5A. 
alignment. The notch on the steering column shaft `` alignment | | 
must align with the mark on the steering wheel. 


| i 2 | Marks not aligned (об) g> ALIGN steering wheel 
| | | and shaft as described | 
in Centering Steering 
Wheel under 
| Adjustments in this 
Section. — 
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ROADABILITY DIAGNOSIS GUIDE (CONT'D.) 


TEST STEP RESULT ACTION TO TAKE. 


[RH STEERING GEAR | 


Сһеск steering gear (manual and power) for excessive | Meshload and/or 
| preload at . 7 | 












meshload and/or preload. 


| 8B | STEERING LINKAGE > (000 | 


Check the Дс "паве ball studs for Stiffness or 


looseness. 


Check spindle for excessive rotational torque: 
И or binding. ` 















position. 







Check tires for conicity (radial tires only). 


Tire Non-Uniformity 
Tire and Wheel Runout 
Excessive radial and lateral runout of a wheel and tire 


assembly can cause roughness, vibration, wheel tramp, 
tire wear, and steering wheel tremor. 


[sm T 


| 50 | TOE SETTING | | 





Оп Groove Feel conditions mainly, check toe setting. 


| БЕ | POWER STEERING CENTERING | 


Check the power steering control valve for centering 







| e | DRIFT/PULL | a 












GO: to 5B. 

specifications | ( | 

| Meshload and/or (98) 
preload not at ; 


specifications . 











ADJUST preload and/or 
meshioad as described 
іп the appropriate- 

steering gear section in 
this manua! | 












GO to 5С. 


Steering linkage . 


Steering linkage (98) 
excessively stiff or 
loose | 








REPLACE steering 
linkage as required. 

















Spindle not stiff — GO to 5D. 
or binding and | iu 
rotates with proper 


torque 


Spindle rotates: (98) 
with excessive ` 


torque, stiff or binding 









REFER to Spindle 
Rotational Torque in this 
section, if still not OK, . 
REMOVE and: 
REPLACE. ball joints. 










Toe setting blo — GO to 5E. 


specification 


| Toe setting not (98) 
at specifications — ^77 - 









»| ADJUST toe as 
‘described in this Section . 
under Front Wheel 
Alignment in 
Adjustments. 









> 


















REPLACE power 
steering control valve. 


Power steering 
control valve not 
centered properly 








Tires exhibit no | GO to 6A. 


signs of conicity 


Tires show signs (96) 
| of conicity -= ^7. 





ROTATE tires. 
CF3719-2B 


Before checking runout and to avoid false readings 
caused by temporary flat spots in the tires, check runout 


(| only after the vehicle has been driven. 


' The extent of runout should be measured with a à dial 
indicator, TOOL-4201-C, Radial Run-Out Gauge 007- 
00014, or equivalents. All measurements should be 
made on the vehicle with the tires inflated to 
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- ROADABILITY DIAGNOSIS GUIDE (CONT'D.) 












` Шым differentials. 






side variation (split) is 1.5 degrees. 


NOTE: Ве sure vehicle: loading is balanced "side to 


side" 


“өс [ТОЕ SETTING _ m 


Check that toe is within specifications . 





| 60 | FRONT BRAKE DRAG >> ` | 


Check the front disc brake systems for brake drag. 





| 6E | POWER STEERING CENTERING: . | 


Check that the power steering control valve is 
pene | | 


recommended inflation pressures and with the front 
wheel bearings adjusted to specifications. 


Tire Runout 


Measure radial runout of the tire at thé center and 
outside ribs of the tread face (Fig. 6). Measure lateral . 


runout of the tire just above the buffing rib on the tire ` 


sidewall (Fig. 6). Mark the high points .of lateral and 
radial runout for future reference. On tires, radial runout 

should not exceed 1mm (.040 inch), and lateral runout 
should not. be more than 1mm (.040 inch). 






|| вв [casren SPLIT ` E | 


Check the vehicle caster reading. Maximum side-to- - 








TEST STEP RESULT . ACTION TO TAKE 
e TIRE CIRCUMFERENCE x 


_ Measure and Snack the circumference of each tire. е 
Tire circumference is usually associated with bias-ply 
tires and more pide adm on vehicles equipped with — 





Tire circumference 
equal 


Tire circumference (99) 
unequal  . 


GO to 6B. 




















ROTATE tires. INSTALL 
the two most evenly 
matched tires on the 
rear axle. | 

















| Caster within GO to 6C. 

specifications zt Те 
Caster not within . 
specifications 


REFER to Caster Split 
adjustment in this 
Section. 













Toe setting within ` 


GO to 6D.. 
specifications UE M 





RE-ADJUST toe setting 
to specifications. 


No drag in front GO to 6E. 


disc brakes 


Toe settings not 
within specifications 


Front brakes drag (98) Check for residual те ` 
"| pressure and INSPECT 
| brake calipers. REPAIR 
as required. 


Steering control GO to 6F. 


valve centering 
properly 





Steering control (98) REPLACE power 
valve not centering steering gear control 
properly - valve. 





. CF3920-2D 


Match Mounting Tires 


Match mounting is a technique used to reduce: radial or 
lateral tire runouts on tire and wheel assemblies. 
Excessive runout is a source of ride complaints and 
match mounting can be used to minimize the runout. 
There are two ways to use match mounting: 1. 


positioning of the tire on the wheel; and 2. positioning 


the. wheel on the hub. 


1. Measure the total indicated runout on the center of 
the tire tread rib, and record it. Mark the tire апа 
rim at the center of the tread rib, and 16009 the 
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© ROADABILITY DIAGNOSIS GUIDE (CONT'D.) ` 
TEST 5ТЕР RESULT ACTION TO TAKE 
СЯ WHEELBASE MISMATCH | 


Check the vehicle for "dog racking to discover 
wheelbase mismatch. Measurements can be taken 


from both wheel centers with front wheels in straight 


ahead position. 


6G | RE-VERIFY CASTER SPLIT | 


Check the vehicle caster peace. A vehicle with a 3/4° | 


сар? тау pull. 


reading. Mark the tire at the location of the valve 
stem for reference. — 


2. Break down the tire and remount it 180 degrees on 
^. the rim so that the valve stem reference mark is 
opposite of the valve stem on the wheel. 


3. Веіпйаїе the tire and measure the total indicated 
runout, and again mark .the high spot. 


4. If the runout is reduced to acceptable guidelines 

the tire is ready to be put back into service. If the 

.. runout is still excessive, one of the lo Owing steps 
must be performed: : 


e If the high spot is within 4 inches of the first high spot 
on the tire, and is still outside ‘of guidelines, replace 
the tire. 


e If the high spot is within 4 inches of the first high spot 
on the wheel, the wheel may be out of tolerance, 
check the wheel for runout. 


e If the high spot is not within 4 inches of either original 
high spot of the tire and rim, thén draw ап arrow from 


. the second high spot to the first. high spot (in the | 


. Shortest direction) and rotate the tire on the rim 90 
degrees in that direction. This will normally reduce the 
runout to an acceptable level. 


Іп the majority of cases, the first 180 degrees turn of 
the tire will either fix the problem or indicate which item 
to replace. | B | 


Tire Imbalance 
Tire and Wheel Balance 


. There are two types of wheel and tire balance: static 


and dynamic. 


A static balance is the equal distribution of weight 
around the wheel. Wheels that are statically unbalanced 
cause a bouncing action called wheel tramp.. This 
condition will eventually cause uneven tire wear (Fig. 7). 


A dynamic balance is the equal distribution of weight 
on each side of the centerline, so that when the tire 
spins there is no tendency for the assembly to move 
from side to side. Wheels that are dynamically 
unbalanced may cause wheel shimmy (Fig. 8). 


Deposits of mud, etc., must be cleaned from the 
inside of the rim. Stones should be removed from the 





STRAIGHTEN frame as 
required. Check rear 
spring usage side-to- 
side. REPLACE. ‘Spring if 
required. 


а» 


Whaelbass does 
not match 


Wheelbase GO to 6G. 


matches 


0% 


Caster split is 
over 3/4° 


REFER to Caster Split 
adjustment in this 

Section. | 
| . CF3919-2D - 


tread. The tire should be inspected for any damage, 


then balanced according to Ford specifications. 
Off-Vehicle Balancing 


When balancing wheels - off the vehicle, use а 
balancer which pilots the wheel by the center hole. If. 
the wheel tramp and vehicle vibration is not corrected 


фу the off-vehicle balance, an on-vehicle balance may 


be needed. Refer to Section 18-01, Noise, Vibration and 


Harshness. 


Tire Conicity 
Investigate tire variations. Tires with manufacturing 


variations cause drift/pull. Problems such as conicity 
may be encountered with new tires or develop after- 


routine tire rotation or replacement. Conicity is the 
tendency or a tire to be out-of-round axially as shown i in 
Fig. 9. | 


Correction Action for the Conicity Issues (for 
radial tires only) а 
1. .Set all tires to the same air pressure. 


2. Exchange front tires, left to right, and right to left. 
Test drive and evaluate pulling condition. 


3. If the pull does not change, the tires are OK. If the 
pull has been affected, the tires are at fault. | 


4. . Exchange front and rear tires. Test drive and 


evaluate pulling condition. 


5. Substitute spare tire on left front and right front. 
Test drive after each exchange. 


6. Selectthe best combination of tires noted i in Steps 


4 and 5. 


Tire Circumference Variation 


Investigate tire. variations. Tires with айанна 
variations cause drift/pull. Problems such as ‘unequal 
tire circumference may be encountered with new tires or 
develop. after routine tire rotation or repacement 


Corrective Action for Unequal. Tire 


 Circumferences (for bias, bias ply, belted- tires) 


1. Raise the vehicle on a hoist, So all tires are off the 
ground. 
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1» CHECK TOTAL 
"LATERAL RUNOUT HERE 


| CHECK TOTAL - 
_ RADIAL RUNOUT HERE 


FIG. 6 Radial. and Lateral Runout Checks. 


STATIC UNBALANCE 


‚. "€ OF SPINDLE 





| HEAVY ЗРОТ 
7 ADD BALANCE WEIGHTS HERE | 





CORRECTIVE WEIGHTS i 


63345-18 


LR ll дЫ, ai а: лл да 


FIG. 7 Static Unbalance 


2. Set all tires to the same air pressure, including | 


spare.. 


3. Measure the circumference of each tire, checking 

in the middle of the tread. Record circumference of 

- all tires (vehicle will pull towards the side mounted 
with the smaller tire). 


u NOTE: Circumference is: easily checked by using a 
tape measure. Record the reading and proceed to 
X the next tire. 


4. For vehicles with locking rear axles, install the two 
most evenly matched tires on the rear: axle. 


NOTE: If the spare tire is new (no miles on the 


road), it may. change size during break-in and 


require remeasurement to finalize tire matching. I 


>: Reset tire pressure: to vehicle spo t on 


Wheelbase Mismatch О 
. Check wheelbase mismatch. : 


Check wheelbase on the left ind right side of the 
vehicle to vérify similar side-to-side "wheelbases 
(wheelbase within `1 inch for every 100.inch of W.B.). 
Measurements should be taken from wheel centers with 
front wheels straight ahead. 
ensure front wheels are straight ahead Wien taking 
wheel base measurements. I А 
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``. DYNAMIC UNBALANCE | 
I - 


6 OF SPINDLE 


HEAVY SPOT : 
; WHEEL SHIMMY ^ 


AOD BALANCE 
WEIGHTS HERE 


. CORRECTIVE WEIGHTS ` 


` FIG. 8 Dynamic Unbalance | 


Shock Absorber Checks 


The front and rear suspension is. ББ with twin 
tube, low pressure gas. shock absorbers. These shocks 
are of the telescopic double acting type and provide a 
continuous dampening effect in both compression and . 
rebound'modes. The nitrogen gas charge and twin tube ` 
construction provide greater damping efficiency and 
ride comfort. All shock absorbers are. ride unga for 


specific vehicle applications. 


WARNING: THE LOW PRESSURE GAS SHOCK: 
. ABSORBERS ARE CHARGED WITH NITROGEN GAS 
TO APPROXIMATELY 930 kPa (зә кы) DO NOT 
ATTEMPT TO OPEN. | 


Before replacing a shock absorber, check the action 
of the shock absorbers as ne 


On-Vehicle T ests 


1. Check the shock absorbar to be s sure it is securely 
“апа properly installed: Check the shock absorber ` 

` insulators for damage and wear. Replace any worn 
or damaged insulators and tighten attachments to 
-the specified torque (on а shock absorber which . 
incorporated integral insulators, replace the shock 

. absorbers). Tighten shock absorber attachments 
.to- the proper Specifications as listed т the 
Specifications Section of each suspension group. 


2. Inspect the shock absorber for evidence of fluid 

- leakage. A light film of fluid is permissible. Be sure 
any fluid observed is not from sources pour than 
the shock absorber. ow 


Replace the shock absorber if erano is severe. 


| 3. Disconnect the lower end of the shock absorber. 


Extend and compress the shock absorber using as 
‘much travel as possible. Action should become 
smooth and uniform throughout- each stroke. 
Higher resistance on extension than on 
‚ compression is a normal condition. Faint swish 
noises are also ‘normal. | 


4. lf the action is’ smooth, but the shee absorber] is 
* . suspected of being weak, follow Step 5.- : 
5. Repeat Step 3 on the mating shock absorber 
installed on the opposite side of the vehicle, and. 
compare results of both tests. If the action is 


DAVE GRAHAM INC. 2012 
ALL RIGHTS RESERVED 


19-01-13 


similar, it is unlikely that either shock absorber is 
worn or damaged. Reconnect both shock 
absorbers. 


. 6. If there is a difference between the two, replace 


the shock absorber having the lower resistance. 


Ensure that the part number of the replacement is - 


the same as that of the original shock absorber. 
The replacement shock absorber resistance will 
appear to be higher than either original, due to 
initial friction of the rod seal. 


Install a new shock absorber if any of the following 
abnormal conditions are met: 


1. If the shock absorber is properly primed in its 
installed position, and there is no resistance 
occurring near midstroke of the shaft's reverse 

.— travel direction. 


2. If there is any seizing’ ‘during the’ shaft's full travel, 
except at either-end of the travel. 


3. If upon the shaft's reverse stroke, there is any 
noise encountered other than a faint swish, such 
as a clicking sound. 


4. If there are excessive fluid leaks. 
Spindle Rotating Torque 

Twin I-Beam Axle With King Pins | 
E-150—E-350 


Check -spindle turning torques, with. the linkage 
disconnected as follows: 


NOTE: Measure spindle turning force at spindle arm to 
linkage stud hole. 


Apply force to end of spindle arm ad rotate back and 
forth quickly ten (10) times. If over twenty (20) Ibs. of 


force is required to rotate the spindle with a push/pull . 


gauge, or if it grabs or sticks during movement, 
remove the king pin and clean/remove burrs on 
spindle bushings and pin. Pre-lube spindle bushings 
and reassemble as shown in Section 14-21, Front 
Suspension—T win |-Веат. Pressure lubricate at both 
grease fittings and recheck rotational force. 


Twin І-Веат Axle With Ball Joints ` 


F-150—F-350 (4х2), Ғ-150--Ғ-250 (4х4) апа 
Вгопсо 


То check spindle turning efforts, disconnect the 
steering linkage at the steering knückle. Rotate the 
spindle back and forth quickly ten (10) times. Push the 
spindle at the end of the steering arm with a push-pull 
gauge at one (1) RPM. Multiply the reading by 0.5 to 


obtain the spindle turning torque in ft-lbs. Maximum 


spindle turning torque is 20 №: т (15 ft-lbs) for 4x4's and 
13 М-т (10 ft-lbs) for 4x2. 


If the spindle rotational torque: is below the 


specification, check the steering gear meshload and ` 


steering linkage ball stud turning torques (not applicable 
to vehicles equipped with rubber ball stud linkage). 
. Refer to Group 13—Steering of this Shop Manual for 
proper diagnosis and repair. 


If the spindle rotational torque is above the specified 


range for ball joint арыда systems, penom 
the following: 


_ « Rotate the spindle back and forth from stop to stop 


. and check for clearance between the spindle and 
the axle. Interference between the two surfaces wili 
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_ cause the spindle to bind resulting in high turning 
efforts. 


e If no interference exists, perform the following: = 


F-150—F-250 (4x4) and Bronco 


1. Remove the upper ball stud cotter ріп and 
fastener. - 


2. Use Pitman Arm Puller T64P-3590-F or equivalent 
. with spacer against the end of the stud to break 
the camber adjuster loose. Leave the nut on the 
end of the stud if necessary to protect the thread. 


3. Measure and record the upper ball joint turning 
torque as follows: 


Install the castellated nut upside down on the stud 
and insert the cotter pin. Rotate the stud back and 
forth quickly ten (10) times. 


4. Measure and record the upper ball stud turning 
torque at 10. RPM using a dial indicator torque 
wrench. If the torque exceeds 6.7 М-т (60 in-Ibs), 
replace the ball joint as described in Section 14-21, 
НЕГ РН Twin I-Beam of this Shop 

anua 


5. Measure and record the lower ball joint urong 
‘torque as follows: 


Orientate the front axle shaft U-joint cross between 
the ball joints such that it is parase to ball joint 
studs. 


Rotate the spindle back Bhd forth quickly ten (10) 
times. 


Push the spindle at the end of the steering arm with | 
push-pull gauge at 1 RPM. Multiply the reading Бу six (6) . 
to obtain the lower ball joint turning torque in in-lbs. - 


6. If the ball joint torque exceeds 6.7 №: т (60 in-Ibs), 
remove the ball joint as described in Section 14-21, 
Front Suspension Twin l-Beam of this Shop 
Manual. .Then re-evaluate the torque at 10 RPM. 
using a dial indicator torque wrench. Replace if the 
turning torque exceeds 4.0 М-т (35 in-Ibs). If the 
torque is within specification, inspect the axle shaft 
U-joint for binding. | 


7. If replacement ball joints are required, evaluate the 
| torque of each before installation. 


NOTE: № the ball joint torques are within specitication, 
high spindle turning efforts are the result of torquing the 
fasteners out of sequence which preloads the ball joint 
improperly. 


8. Loosen the lower ball joint nut to the end of the 
stud and strike the spindle near the lower ball joint. 
to break the spindle loose from the stud. 


NOTE: The following torque sequence must be followed 
EXACTLY when securing the spindle. 5 


9. Маке sure that the ball joint rubber grease boot is - 


' seated at the-base of the stud against the socket. 


10. Wipe any grease from the studs. 


11. Install the steering knuckle and tighten the lower 
nut to 47 М-т (35 ft-lbs). 


12. For all 4x4 vehicles, install the nut and tighten to 
136 N:m (100 ft-Ibs). Advance the nut to the next 
castellation and install a new cotter pin. 


13. Finish tightening the lower nut to 129-149 М-т 
(95-110 ft-Ibs). . | 
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* TIRE CONICITY 


^ CONICITY | 





FIG. 9 Tire Conicity - 


14. The camber adjuster will seat itself into the spindle | 


at a predetermined position during the tightening 
sequence. DO NOT attempt to adjust this position. 


15. Recheck the spindle rotational torque using the 
push-pull gauge as described above to ensure ш 
does пої exceed 34 М-т (25 ft-Ibs). 


| F-150—F-350 (4x2) 


1. Measure and record ball aint stud turning torque . 


as follows: 


2. Push the spindle at the end of ‘the steering arm 
with a push-pull gauge at 10 RPMS. Multiply this 
reading by six (6) to obtain spindle turning torque in 
in-lbs. Record the reading. 


_ 3. . Loosen the pinch bolt at the upper ball joint and 
| remove the camber/caster adjuster. r 


4. Measure the spindle turning torque as described i in 
Step 2 without the camber/caster adjuster. This 
reading will Бе lower ball joint stud turning torque. 


5. Subtract the lower ball stud torque in Step 4 from 

222. the ‘spindle turning torque reading in Step 2. This 
difference is the upper ball ‘joint stud turning 
torque. ` 


6. If either ball joint turning torque measurements 
exceeds 7 N-m (60 in-Ibs), replace the ball joint as 
described in Section 14-21. 


.7. Measure ball stud turning torque of the 

° replacement ball joint prior to installation. 
Maximum. ball stud turning torque at 10 RPM 15`35 
. in-Ibs. 


| NOTE: If neither ball joint exceeds the stud turning 
torque specification, high spindle turning efforts is the 


result of tightening the fasteners out of sequence which ` 


preloads the ball joints improperly. Attach the axle and 
spindle EXACTLY as described below. 


8. Wipe any grease from the ball joint studs and 
‚ ensure the rubber seal is fully seated:at the base of 
the ball stud against the socket. 


9.  Tighten the lower ball joint fastener to 169 М-т 


(125 ft-lbs). Advance the castellated nut to install | 


the cotter pin. 


210. Install the camber/caster adjuster and tighten the 
pinch bolt to 75 М: т 554 ft-lbs). | 


| Tool Number. Description 


| | 007- 00014 | Radial Run- Out Gauge _ | 


. F3391-2B 


11. Recheck the spindle rotational torque to ensure 
the maximum 13 Nem oe 299 specification is not 
exceeded. E, 

Attachments and Fasteners - 


Check the following components with ‘associated x 
brackets, fasteners, and bushings for damage or 
looseness and Service as duros. E 


e Front wheel lug nuts | 

e Front and rear springs/shocks 

„ Front/rear suspension components | 
e Axle and radius arm pivot brackets to frame 
.» Steering gear to frame 

е Pitman arm ` 


Refer to Specifications 1 in the appropriate Shop 
Manual Section for ‘torque Specifications. 


. Radius Arm Bushing 


Check radius arm bushings—worn: radius arm 
bushings can induce shimmy problems. If visual 
deterioration is apparent, replace per the procedure in 
the Removal and Installation portion of Section 14-21, 
Front Suspension—Twin І-Веат, or Section 14-22, 
Front Suspension—4 Wheel Drive. Ensure plastic 
spacer is installed between insulator and bracket. 
Brake Drag .. | 

Inspect brake system for: — 

e Seized wheel cylinders or calipers. 
е Binding/non-releasing brake cables. - 


SPECIAL SERVICE TOOLS | 
| SPECIAL SERVICE TOOLS 





T64P-3590-F | Pitman Arm Puller 
“TOOL-4201-C /- Dial Indicator. E | 


2СР4587 “1B - 





ROTUNDA EQUIPMENT 


Description 
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Ме Want То Hear From You! 
Do you have any suggestions for improving this publication? 


FOR EXAMPLE... 





° Did you find any errors? 





If yes; Manual VEG ә 25-2. Volume Т Page 





° Were anv subjects not covered? 


If ves; Please describe. 


° Were anv sections confusing or hard to understand? 





If yes; Manual мые шн s мыш RR Page 


Please comment: 


° Could you quickly find what you need? Ys. 1 . | | ^ Мо 


Suggestions: 


° Tell us who you are: 


Name 


Address. | 








Position о =“ U UU UU ее Company 


It is most helpful if you would enclose a copy of each page, marked with your 
suggestions. | 
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